yy 


IF YOU'RE CONSIDERING DIESEL ELECTRIC 


Westinghouse A.C. 
Generator is tailor-made to 
fit the Diesel engine. Char- 
acteristics of the generator, 
and of the Westinghouse 
accessories, match those of 
the engine exactly. You are 
assured of maximum effi- 
ciency and top performance 
from the installation. 


Westinghouse Elec. & Mfg. Co. 
East Pittsburgh, Penna. 


Please send me a copy of the new book, “A.C. Generators 


for Diesel Engine Drive. 


J10071 D.P. 4-38 
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CKING the right Diesel is just as important as picking give you this service. For further information, write 

the right man for the job. That’s why it pays to con- | Department 23, Fairbanks, 
sult “Diesel Headquarters” first. F-M Stationary Diesels | Morse & Co., 600 S. Michi- When it's even too 
range from compact, portable units of 10 horsepower upto gan Ave., Chicago, Ill. 35 het for @ Hottentet, 
giant heavy-duty models with power enough for a city. branches throughout the 
F-M Marine Diesels are built for marine service from United States at your ditattiitinian 
the bedplate up. They are not adaptations of automotive _ service. 


ARE GOOD MEN... 


FOR THE SAME JOB 


designs. They range from 10-hp. units for small boats to 
Diesels large enough for big freighters—F-M Diesel aux- 
iliary power units offer an equally wide choice. 


Consider what this means when you are discussing 
power problems with the Fairbanks-Morse engineer. He 
doesn’t have to recommend a compromise engine. He has 


the Diesel that is built for your needs. 
Only a manufacturer who offers a complete line can 


COMFORTIZE with 
Fairbanks - Morse 


DIESEL ENGINES 
PUMPS 
ELECTRICAL MACHINERY 
FAIRBANKS SCALES 
RAILROAD EQUIPMENT 
WATER SYSTEMS 


REFRIGERATORS 
RADIOS 

WASHERS 

FARM EQUIPMENT 
STOKERS 

ALR CONDITIONERS 


DIESEL PROGRESS for April, 


1938. 
Rex W. Wadman, President. Acceptance under the Act of June 5, 1934, at Brooklyn, New York, authorized May 14, 1935. Subscription rates: United States and Possessions 
Canada and all other countries $5.00 per year. 


Volume IV. No. 4. DIESEL PROGRESS is published monthly by Diesel Engines, Inc., 2 West Forty-fifth Street, New York, N. Y. 


$3.00, 


Single copy price 25 cents in U. S. A., 50 cents for all other countries. 
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DIESEL ENGINES 


FULTON IRON WORKS CO., 


ST LOUIS FOUNDED IN 1852 


Futron - DIESEL, bore 
1714”, stroke 2414”, four 
cycle mechanical injection 
Diesel engine. This type of 
engine develops 125 bhp. 
per cylinder at 225 r.p.m. 
and is built in three, four, 
five, six and eight cylinder 
units. 


The engine illustrated is a 
six cylinder, 750 bhp. unit 
which, with two eight cyl- 
inder, 1000-bhp. units, is 
being installed in the Cen- 
tral Electric Federated Co- 
operative Association plant 
at Pocahontas, Iowa. 


INC. 


MISSOURI 
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Six Cylinder 750 H. 
and 
Crosshead | 


— 
— 


WASHINGTON. CLEVELAND 
917 Son 318 


UKGE 


3000 h. p.— 240 r. p. m. 
78 ibs. per horsepower 


32’ 6” 


46’ 0” 


See what's happened to Diesel Engines 


In twelve years their weight has been reduced 
from 267 pounds to less than 25 pounds per 
horsepower. This has been accomplished with- 
out sacrificing reliability. Intensive research by 
Diesel engine builders, aided by producers of 
metals, has made this rapid progress possible. 

Typical of this accomplishment is the develop- 
ment of high strength Alloys of Alcoa Aluminum, 
used extensively where light weight is needed. 
Some alloys, having extremely low coefficients 


of expansion, are being used for Diesel pistons. 


All have the ability to distribute heat rapidly, 
a property vital to many Diesel engine parts. 

Equally important has been the perfection of 
methods of fabricating Aluminum. Intricate 
castings weighing as much as 7500 pounds, and 
forgings ranging from a fraction of a pound to 
hundreds of pounds, are produced successfully. 
Diesel engine builders have adopted Alumi- 
num because it has helped them improve their 


Pis@| product. ALUMINUM COMPANY OF AMERICA, 


2141 Gulf Building, Pittsburgh, Pennsylvania. 
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Leading engine builders rely upon 
Erie Forge experience and complete 
facilities for the manufacture of 
crankshafts and other forged parts, 
finished to the most exacting 
tolerances. 


ERIE, 


Long life and durability are essential in the successful 
performance of Stationary or Marine Diesel installa- 
tions. That’s why it is just as important to choose the 


right crankshaft as it is to choose the right Diesel. 


Rough and finished connecting rods, pis- 
ton rods, crossheads, generator and ex- 
tension shafts for all Diesel engines. 
Prompt delivery on all major forged or 
cast steel elements required in every 
type of construction. 


ERIE FORGE COMPANY 


PENNSYLVANIA 
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BY REDUCING 


Let the MACMILLAN MAN 


show you how to reduce maintenance costs 


MEMO To Macmillan Petroleum Corporation A 
530 West Sixth Street, Los Angeles i 


Please have The Macmillan Man call on our... 


No matter what type of industrial equipment you use (gasoline, 
diesel or natural gas), The Macmillan Man can quickly prove: 
that Macmillan RING-FREE Motor Oil reduces friction more than 
any other oil; that it can’t help but reduce fuel and repair bills! 


Let The Macmillan Man show you why RING-FREE stands up bet- 
ter under heat and heavy use; how it removes carbon; how it 
penetrates hard-to-reach parts. After all, it costs nothing to have 
your plant or equipment superintendent see the simple, tell- 
tale tests on RING-FREE...and report his own conclusions to you. 


There's a handy coupon at the right... use itl 
MACMILLAN PETROLEUM CORPORATION 


SO WEST SOth STREET, NEW YORK © 624 SOUTH MICHIGAN AVENUE, CHICAGO ¢ 530 WEST SIXTH STREET, LOS ANGELES 
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The NEW 


(OlL BATH AIR CLEANER) 


WITH THE 
PRINCIPLE 


T= CYCOIL is the only oil bath filter on the 
market which provides an efficient pre- 
cleaner for removal of the large linty or fibrous 
matter before the air is brought in direct con- 
tact with the filter element. 

Actually four distinct methods of cleaning are combined 
in the Cycoil (note the direction of the air flow in the 
cross section illustrated). 


1. Impingement of the air against the surface of the 
oil to remove the larger and heavier dust particles. 


2. apie action of the air against oil coated sur- 
aces. 

3. Cyclonic action of centrifugal force to throw the 
dust and oil spray out of the air stream. 


4. Filtration as the final cleaning stage before the air 
enters the engine or compressor. 


Such a combination provides 
maximum efficiency in dust re- 
moval and the high- 
est degree of air 
cleanliness. The Cy 
coil is recommended 
for the protection of 
compressors and 
Diesel engines, es- 
pecially in areas of 
high dust concen- 
trations. Send for 
Bulletin No. 130. 
Use Quickmail cou- 
pon No. 2 for con- 4] 
venience. | our sizes are available 


AMERICAN AIR FILTER CO., INC. 
Incorporated 
112 CENTRAL AVENUE, LOUISVILLE, KY. 


In Canada: Darling Bros., Ltd., Montreal, P. Q. 


DIL BATH AIR CLEANER 
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to 24 inches in diameter. 


e “Our pistons and rings are all as clean 
and bright as the day they left the factory,” 
writes H. O. Hubbell, Superintendent of 
the Gowrie, lowa, Municipal Light 
Water Plant. 

This plant operates two 225 H.P. 327 
R.P.M. Diesels, installed in 1934. Mr. 
Hubbell also writes: 

“Our engines have had no other oil 

but Nonpareil Medium from the first 

day of operation. At present, we have 

over 15,000 hours of operation on 

each engine. We have not chan 

our rings during this period nor have 

we had a stuck ring. 

“We are very careful in 

dling of our lubricating Oi 

centrifuging, and quality oi 

type can only receive our highest 

praises.” 
Standard Lubrication Engineers will 
gladly demonstrate this higher jubricating 
quality and cleanliness of Nonpareil Diesel 
Oil in your plant and on your equipment. 
Call him at your local Standard Oil (Ind.) 
office. Write 910 S. Michigan Avenue, Chi- 
cago, Illinois, for Diesel Literature. 


Copr. 1938, Standard O1l Co. 
Send Quickmail Coupon No. 31 


arr OIL COMPANY (INDIANA) 
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ATLANTA, 
Evans L. Shuff, 724 First National Bank Building 
BALTIMORE, MARYLAND, 
A. P. Petre, 106 S$. Gay Street 
BOSTON, MASSACHUSETTS, 

H. W. Calder, 10 High Street 


I CAMBRIDGE, MARYLAND, 
J. W. Jarman, Md. Avenue Extension 
CHICAGO, ILLINOIS, 
John H. McKenna, 1346 Washington Boulevard 
Koppers Company, American Hammered 
Piston Ring Div., 7310 Woodward Avenue 
FORT WORTH, 
Faller, 2003 Azle Avenue 
HOUSTON, TEXAS, 
W. P. Cunningham, 4605 Polk Street 


; LONG BEACH, CALIFORNIA, 
i 8. A. Guthe, 1214 E. Anaheim Street 


{ 
F.C Bourse’ Building 
E. Passmore, 5668 Darlington Road 


PORTLAND, OREGON, 
E. B. Huston, 127 S. W. ist Avenue 


RICHMOND, VIRGINIA, 
Curtis Marine Co., 735 E. Main Street 


FRANCISCO, CALIF! 
E. V. Winter, 19 Main 


SAVANNAH, GE 
W. C. Lioyd, 1305 E. 48th Street 


SEATTLE, WASH., 
Hi. G. McLaughlin Company, inc., 76 Yesier Way 


TULSA, OKLAHOMA, 
Nolan Sales Corp., 404 East Second Street 


MILEAGE “IN THE METAL” 
MEANS MILEAGE ON THE RAILS 


Illustrated is one of two Cooper- 
Bessemer 1000-hp Diesel Locomotives 
built for the Ford Motor Company. 
American Hammered Piston Rings 
are used. 

American Hammered Piston Rings 
have established remarkable records 
for service in the railroad field. This 
service is built-in at every stage of 
manufacture, starting with the metal. 
Eighteen different alloys are regularly 
used in the manufacture of American 


Hammered Piston Rings. The nature 


of the application determines what 
type of metal shall be used . . . and 
governs every step in design and man- 
ufacture. 

American Hammered Piston Ring 
engineers specialize on the solution of 
difficult ring problems and have solved 
them in every branch of industry. 
Perhaps the rings can add power 
or cut costs for you. Why not find 
out? Koppers Company, AMERICAN 
HAMMERED PISTON RING DIVI- 
SION, BALTIMORE, MD. 


Rings for Cooper Bessemer equipment can be obtained from builder. 


American Hammered 


Use Quickmail Coupon No. 30 
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NEW ORLEANS, LA., 
\ Catmes Engineering Co., 215 Carondelet Bidg. i 
Koppers Company, American Hammered ae 
Piston Ring Div., i5 Moore Street ey 
«NORFOLK, VIRCINIA, 
i Curtis Marine Company, inc., 550 Front Street 
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At: 
| Street 
| 
mat 
le 
9 
on 
ee 
Ke 


OUT AND JIFFY! 


Renewable Pumping Units Save 
Time The New TIMKEN Fuel 


Injection Pump 


TIMKEN Fuel Injection Equipment now not only 
gives the compression-ignition engine operator 


superior performance and greater economy. It 
assures him against prolonged operating delays 
as well... through a new feature... renew- 
able pumping units. 


This great advancement makes it very rarely 
necessary to remove the TIMKEN Fuel Injection 
Pump from the engine. By keeping a spare set 
of pumping units on hand the operator is able 
to maintain the pump in tip-top condition with 
little or no time off the job. 


When necessary, any individual pumping unit can 
be renewed as easily as a spark plug can be 
changed in a gasoline engine. Simply remove 


highest li d isi H duct of 
two small nuts, slip out the old unit, slip in the ighest quality and precision—is a product o 


an All-American company which has become 


new one, replace the nuts. It is impossible to 


put it in the wrong way. 


TIMKEN Fuel Injection Equipment—including 
pump, governor, timer and nozzles, all of the 


one of the world's most famous engineering- 
manufacturing institutions. When writing for 
further information mention the make, model and 


horsepower of your engine. 


BEARING 
OHIO 


THE TIMKEN ROLLER 
COMPANY, CANTON, 


TIMKEN 


FUEL INJECTION EQUIPMENT 
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SALT RIVER VALLEY WATER 
USERS’ ASSOCIATION BUYS A 
SECOND 7000 H. P. DIESEL 


Last Fall the Salt River Valley 
Water Users’ Association, Phoe- 
nix, Arizona, purchased a 7000 
hp. Hamilton-M.A.N. Diesel En- 
gine. They have now purchased 
a second unit of the same size. 
These 7000 hp. eight-cylinder, 
double acting, two-cycle, 24” 
bore, 36” stroke, engines will be 


Two of these 7000 hp. Hamil- 
ton-M.A.N. Two-Cycle, Dou- 
ble Acting, Eight-Cylinder, 
24” x 36” Diesel Engines 
have now been purchased by 
the Salt River Valley Water 
Users’ Association. 


exact duplicates of the five units 
installed at Vernon, Calif., with 
the exception that the generators 
on this new installation will be 
25-eyele units. Both of these 
engines are to be used for 
standby and peak lead service 
for the Association’s hydro-elece- 
trie system. 


HAMILTON - M.A.N. 
GENERAL MACHINERY CORPORATION 


Hooven, Owens, Rentschiler Division 
Hamilton, Ohio 
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‘More “RPM” Diesel Engine Lubritdlieg Oilis. is 
being sold and used in “Caterpillar” Diesel 
‘Engines than all other Diesel oils combined 


COMPANY OF CALIFORN. A 


“RPM” Diesel Engine Lubricating Oil is dis- |B 
tributed by the following companies under 
the brand names indicated: 


IN THE UNITED STATES 


“RPM” Diesel Engine Lubricating Oil: 
THE CALIFORNIA COMPANY (Montana only) 
THE CARTER OIL COMPANY, Tulsa, Oklahoma 
HUMBLE OIL & REFINING COMPANY 
STANDARD OIL COMPANY (Indiana) 
STANDARD OIL COMPANY (Incorporated in Kentucky) 
STANDARD OIL COMPANY (Nebraska ) 
STANDARD OIL COMPANY OF CALIFORNIA 
STANDARD OIL COMPANY OF TEXAS 
UTAH OIL REFINING COMPANY 

Diol “RPM” Diesel Engine Lubricating Oil: 
COLONIAL BEACON OIL COMPANY, INC. 
STANDARD OIL COMPANY OF LOUISIANA 
STANDARD OIL COMPANY OF NEW JERSEY 
STANDARD OIL COMPANY OF PENNSYLVANIA 

Signal “RPM” Diesel Engine Lubricating Oil: 
SIGNAL OIL COMPANY 

Schio “RPM” Diesel Engine Lubricating Oil: 
THE STANDARD OIL COMPANY (Ohio) 


IN CANADA The “ 

“RPM” Diesel Engine Lubricating Oil: pears container 

IMPERIAL OIL LIMITED uine ine “RPM” Diesel Engine 

STANDARD OIL COMPANY OF BRITISH ating Oil. It is your as- 

COLUMBIA LIMITED surance of superior lubrication. 

THROUGHOUT THE WORLD 

“RPM” Diesel Engine Lubricating Oil is also available 
distributors in more than 100 other countries. 


through 


Use Quickmail Coupon No. 19 
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Approved by CATERPILLAR TRACTOR CO. 


IN THIS new 105-ton Davenport Diesel locomotive, four V-8 
“Caterpillar” Diesel Engines on main generator drives and a 
4-cylinder “Caterpillar” Diesel Engine for auxiliary uses, develop 
a total of 760 horsepower. 

Any or all of the main-drive units can be put into action, as 
tractive needs may demand. And even if one or two should 
become temporarily disabled, the others can carry on or bring 
the locomotive to the servicing point under its own power. 

The economies from this truly low-cost, flexibly available 


power are obvious. So, too, the greater dependability. For 
independent or auxiliary power —for portable or stationary 
machinery and equipment of all kinds — consider the expertly 
engineered and widely proved efficiency of “Caterpillar” Diesel 
Engines . . . plus the complete, world-wide parts-and-service 
facilities behind them. 

CATERPILLAR TRACTOR CO., PEORIA, ILLINOIS 


8 ENGINE SIZES. 8 GENERATOR-SET SIZES. Leading machinery and 
equipment manufacturers power their products with “Caterpillar” Diesels 


CATERPILLAR DIESEL POWER 


Par OFF 


DIESEL ENGINES * TRACK-TYPE TRACTORS °* ROAD MACHINERY. 
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WHERE 


POWER LINES NOT 


Altho the demand for rural electrification 
is strong and both private and govern- 
ment capital are striving to meet that de- 
mand, it is needless to believe that the 
next 5 or 10 years will see more than a 
fraction of the rural homes and remotely 
located small power users supplied from 
transmission lines. There will always re- 
main small isolated power users and 


ag Bowen Elevator Co., recently — by the New Paris Elevator mining and quarrying developments be- 
t 7 d f th be. 
and made one of tne best-equipped, economical reach of such power. 


onal country elevators in its locality. 


| 
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For such power users, Superior Diesels of 
all sizes are ready to serve—year after 
year—at a cost from a few cents to a few 
dollars a day. 


Such was the case of the Bowen Elevator 
Company which had no power line to tap, 
but whose alert management realized that 
a Superior Diesel could be put in at once 
and still produce power for less than any 
probable rate when the power line might 
come. 


RIOR! 


This 80 H. P. Diesel an deste steam plant—and 
it works for about $1.75 per day. 


Buy your Superior Diesel now! Your in- 
vestment in it will be protected by its long 
life and economy years from now. 


Use Quickmail Coupon No. 13 


THE NATIONAL SUPPLY COMPANY 


HIGH SPEED MODELS: 
SUPERIOR ENGINE DIVISION 
15 to 150 H.P., 
FACTORIES: Springfield, Ohio; Philadelphia, Pa. 


900 to 1800 R. P.M. SALES OFFICES: Springfield, Ohio; Philadelphia, Pa.; New York, N. Y.; 
Los Angeles, Calif.; Houston, Texas. 
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Used oil sampled from the engines 
at Tipton, Indiana, on the day the 
Youngstown Miller Purifier was 


installed. 
MODEL GH-15 


This is not unusual performance for Y-M purifiers and 
shows that used oil need never be discarded. It is also 
conclusive proof that lubricating oil can be kept clean 
while in service—that engines need not operate with 
dirty oil at any time. 


Fuel dilution — acids — water — sludges — gums — 
abrasives— all can be removed by any size of Youngs- 
town Miller unit. 


The Tipton engines are shown below. The Chief Engineer 
states, “The old oil in our engines is now as clear as the 
day it was put in them.” 


Unretouched photograph of the 
same oil as shown opposite, when 
cleaned by Tipton’s newly pur- 
chased Y-M unit. 


OTHER USERS include, Municipal Plants of: Denton, Texas; Grand Haven, 
Michigan; Bloomington, Illinois; Lake Mills, Wisconsin; Cherokee, Oklahoma; 
Zeeland, Michigan; Sullivan, Illinois; Deshler, Ohio; Lake Geneva, Wiscon- 
sin; Lowell, Michigan, etc. Owensboro Milling Company, Owensboro, Ky.:; 
Ira S. Bushey and Sons, Inc., Brooklyn, N. Y.; B. & O. Railroad’s Blue Line, 
Baltimore, Md.; Campbell, Wyant and Cannon, Muskegon, Mich.; Chanslor- 
Canfield Midway Oil Company. Ventura. Calif.: Defiance Screw Machine 
Products, Defiance, Ohio; Delaware-New Jersey Ferry Co., New Castle, Del.; 
Hiawatha Mill and Elevator Co., Minneapolis, Minn.; Dow Chem- 
ical Company, Midland, Mich.; Erie Railroad Co., Jersey City, 
N. J., and Youngstown, Ohio; Medusa Portland 
Cement Co., Bay Bridge, Ohio; Illinois Central 
Ry., Chicago, Ill.; Jackson Ice Company, St. 
Petersburg, Fla.; R. G. LeTourneau, Inc., Peoria, 
Tll.; M. H. Renken Dairy Co., Brooklyn, 
N. Y.; Michigan-Toledo Pipe Line Co., 
Chelsea, Mich.; Parke, Davis & Co., De- 
troit, Mich.; Siler City Mills, 
Inc., Siler City, N. C.; Staten 
Island Coach Co., Staten 
Island, N. Y.; United States 
Envelope Co., Rockville, 
Conn.; Sealed Power Pis- 
ton Ring Corp., Muske- 


gon, Mich.; Electric 
Thorrez & Maes, 
Jackson, Mich.; available 


Pacific Western 
Oil Co., Go- 
leta, Calif., 
and Santa 
prings, 
Col. 


Gals. drained—trucks and cars... .. 
Gals. other oils to be reclaimed....... . 


Use Quickmail Coupon No. 15 on your envelope 


tead This of You Can Have This! ae 
se 
= = 
“a 
— 
| 
| MAKE | Type | LUBE OWL 


DEALERS 


O. Smith Johannsen 
50 Church Street 
New York, N. Y. 


Diesel Plant Specialties Co. 
510 North Dearborn Street 
Chicago, IIl. 


Western Sales Co. 
200 Davis Street 
San Francisco, Calif. 


Burrard Iron Works Ltd. 
231-235 Alexander St. 
Vancouver, B. C. 


L. C. Badouin 

La Paz, Baja Calif. 

Mexico. 

Seaside Supply Stores 

638 South ide Ave. 
Terminal Island, California 


Hathaway Machinery Co. 
New Bediord, Mass. 

215 Carondelet Bldg. 
New Orleans, La. 


Intermountain Diesel Sales Corp. 


65 West 4th, South, 
Salt Lake City, Utah. 


William A. Furtwangler 
4 Broad St. 
Charleston, S. C. 


Captain W. J. Moloney 


404 Colman Bldg. 
Seattle, Wn. 


“‘Melville’’ Equipped with SENTINEL Fuel Filter. 440 HP Washington Diesel 


HE Knappton Towboat Company installed their first SENTINEL filter on 

their tug ‘‘Melville’’ two years ago. They believed then as they do now in 
clean fuel and lubricating oil. They have learned from actual experience that 
there is no greater economy or a shorter cut to securing clean fuel and lubricat- 
ing oil than the use of SENTINEL oil filters on their Diesel engines. 


They are therefore adding new installations and their entire fleet of Diesel tugs 
will soon be equipped with SENTINEL oil filters. 


It will pay you to investigate these filters and you will readily see that they are 
more than just oil strainers. 


SENTINEL oil filters will not only give you clean fuel and lubricating oil but 
they will also reduce your lubricating oil bill by eliminating oil changes. 


Use Quickmail Coupon No. 18 
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DONALDSON 
CLEANERS 


THE CHOICE AGAIN! 


Another tribute to the efficiency of 
Donaldson Oil-Washed-Air Cleaners is 
their installation in the new Davenport- 
Besler locomotive recently purchased 
by the Rock Island Railroad. The 
five Caterpillar Diesel Engines which 
power this streamlined locomotive are 
dust-protected by nine Donaldson Oil- 
Washed-Air Cleaners. These Cleaners 
are equally effective in absorbing all 
of the dust in the air used by either 
Diesel or gasoline engines. Their 
adoption as standard equipment on 
leading makes of tractors, automotive 
and industrial power units attests to 
their dependable service. Our engi- 
neers will be glad to design a Donald- 
son Cleaner that fits your particular 
power unit. Feel free to consult us! 


Use Quickmail Coupon No. 12 
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Two Worthington convertible Diesels, 6 cylinder 690 hp. at 327 rpm., operated by the Magnolia Petro- 
leum Corporation, Stonewall, Oklahoma. American Bearing Corp. bearings installed in these engines. 


BEARING ON BEARINGS 


r i YO THE UNINITIATED, a bearing may appear to be 

nothing more complicated than an over-size napkin 
ring. To the purchaser, a bearing is a metallic cushion 
that, while supporting a shaft, allows it to rotate freely 
under load. The buyer, the engine builder or operator, 
wants a bearing that does its job so well 
that it seldom calls attention to itself. 
He wants a bearing that lets his engine, 
like ol? man river, “just keep rollin’ 
along.” 

To those who make them, bearings 
are bread and butter. We make them to 
meet the varied needs of industry and 
transportation. Through long experi- 
ence, we have learned what alloys to use 
and when and where to employ them; 
we have learned how to prepare the 
shells for permanent bonding of alloy to back, what the 
right pouring temperatures are, correct lining thickness, 
proper clearances, and many other vital details of 
fabrication. 


As a Diesel builder or operator, we believe you can 
make use of our experience and facilities. Information 
on some of the jobs on which we have worked will cheer- 
fully be furnished. Write. 


BEARING CORPORATI 
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Bob Williams 


--.-AND THE MOST 
IMPORTANT THING 
ABOUT OIL IS... 


PUROLATOR does the cleaning job 


with superlative efficiency and economy 


Purolator for Lubrication 


Type OB-9M Purolator assures freedom from 
impurities in the lubricating oil. In this unit, a 
knife is made to revolve about a stationary metal 
element, shearing off all accumulated dirt from 
the surface. This dirt drops to the bottom of the 
case. There it can be easily removed by means 
of the drain plug provided. This unit is one of 
many special designs developed for lubricating 
oil filtration. 


Purolator for the Fuel Line 


Type D-48JJ-3 Purolator is designed for success- 
ful handling of fuel filtration where there are no 
shut-down periods. Two identical units (with 
knife-edge cleaning elements) are mounted with 
a two-way shut-off control. Either unit may be 
cut out of service for cleaning without interfer- 
ing with operation of the other unit. 


Like other Purolator fuel filters, Type D-48JJ-3 
provides safe protection against clogging in the 
injection system. 


Dirt is the arch-enemy of 
Diesel operation. Keeping dirt 
out of Diesels is a task worthy 
of specialized filtering experience. 
And—Purolator has capable and 
seasoned filtration engineers 
working on this very problem! 

Purolator engineers are con- 
stantly engaged in development 
work to provide positive pro- 
tection for old and new Diesel 
types. We are specially pre- 
pared to work out new designs 
for advanced requirements. Ad- 
dress your inquiry to Motor Im- 
provements, Inc., Newark, N. J. 


In addressing your inquiry you may use Quickmail Coupon No. 34 
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This general engine room view at No. 2 Park Avenue shows the excellent use of small space 
to provide a compact yet accessible set-up. Each of the four 450 h.p. Worthington Diesels is 
Texaco lubricated. These Worthington Diesels use Texaco Ursa in the cylinders, Texaco Algol 
in the bearings. ‘““Wear and carbon negligible,’ was the report after 3,000 hours of operation. 


No. 2 Park Avenue, New Y ork City, housing the 
power plant shown above, where Texaco Algol 
and Ursa Oils are keeping everything O.K. 


Here’s how they know that everything’s 
O.K. in this power plant at No. 2 Park 
Avenue, New York City . . . 26-story 
office and display building. After 3,000 
hours of operation, they pulled the pis- 
tons, and proved once more the perfect 
fitness of Texaco Algol and Ursa Oils 
for Diesel lubrication. 

Here are the findings of Chief Engi- 
neer R. O. Wood: Ring wear negligible, 


XACO 


VUesce OILS FoR DIESELS 


“, .. very much pleased with the performance 
of Texaco Algol and Ursa Oils in our engines. 
These Diesels were recently opened for inspec- 
tion and the pistons pulled after 3,000 hours of 
service. No stuck rings were found and only a 
very negligible amount of carbon. The engines 
were clean. All bearings, cylinders, and rings 
were in fine condition.” 

Roy O. WOOD, Chief Engineer 


carbon negligible, all rings free and ac- 
tive in their grooves, bearings in very 
satisfactory condition. 

For “Everything O.K.” use Texaco. 

Trained lubrication engineers are 
always available for consultation on 
the selection and application of Texaco 
Lubricants for Diesels. Prompt deliv- 
eries assured through 2108 warehouse 
plants throughout the United States. 

The Texas Company, 135 East 42nd 
Street, New York City. 
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Two Enterprise Type DSL-4, 120 
Hp. Diesel Engines installed at 
Palomar Observatory. Below— 
Observatory under construction. 


ENTERPRISE Diesel Power at Palomar 


IESEL engines were first considered as standby power at Palomar, when 

two 120 Hp. Enterprise engines were selected in 1936. The units were 
installed and have now been in operation for sixteen months under most 
critical observation of operating characteristics, dependability and economy. 
So convincing was the performance that, by unanimous vote, the committee 
in charge decided upon the exclusive use of Diesel engines for power, heat 
and light. A third Enterprise diesel, Type DSW-6, 225 Hp., is now being 
built to complete the plant requirements. 


The choice of Diesel-electric power for Palomar is not only a great 
tribute to the modern Diesel engine; it proves the excellence of Enterprise 
design for service under most exacting conditions. The demands for current 
constancy, utmost dependability and economy have been fulfilled. 
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EXPLORING THE UNIVERSE 


WITH DIESELS 


@. Palomar Mountain in Southern Cali- 
fornia there is being constructed the world’s 
largest scientific instrument, the 200-inch tele- 
scope. This telescope will be the world’s largest 
by virtue of the main mirror which will be 200- 
inches in diameter, twice the diameter of the 
present largest telescope. This mirror will have 
four times the light gathering power of the 100- 
inch mirror and with the improved construc- 
tion made possible by the new advances in 
science and industry, will give the astronomer 
an instrument by which he can penetrate 
farther into space and into the intricacies of 


the universe. 


Construction of this telescope is being under- 
taken by the California Institute of Technology 
with funds made possible by the National Edu- 
cation Board of the Rockefeller Institute. The 
site for the construction is on a 5500 ft. high 
mountain top in San Diego County. The loca- 
tion is about 100 miles air line from Los An- 
geles and 45 miles from San Diego. At present 
the construction crew of about fifty people is 
housed in a modern construction camp and 


*Consulting Engineer, also Chiet Electrical and 


Utility Engineer for the 200” Telescope Project. 


By EMMETT M. IRWIN* 


cottages and is provided with all modern utili- 
ties including power, light, water, fire protec- 
tion, gas, sewage, private dial telephone ex- 
change and an ultra short wave radio telephone 
circuit communicating with the campus of the 
California Institute of Technology at Pasadena 
from which point the project is being directed. 


The 200-inch telescope in addition to being a 
complex optical system for receiving the light 
from the distant heavenly bodies and accurately 
concentrating it at a focus for the astronomer, 
is a marvel of engineering. The 200-inch mirror 
and mounting, weighing about 35 tons when 
completed, will be moved with extreme smooth- 
ness and precision by the telescope structure 
so as to face any portion of the sky. The tube 
which carries the 200-inch mirror is a large 
structural mass 60 feet in length and 22 feet 
in diameter. It will be finely pivoted to the 
telescope yoke mounting which in turn is 
mounted for movement parallel to the earth's 
axis on a horseshoe bearing 46 feet in diameter. 
The entire telescope structure weighing 450 
tons will be floated on oil and precisely driven 


by electric motors. 


In addition to the main 200-inch mirror, there 
are several smaller mirrors and optical devices 
which must be swung into and out of operating 
position, focused, tilted, etc. All such move- 
ments and the movement of the telescope 
proper are under the control of electric motors. 
The controls for these motors are concen- 
trated at a control desk resembling an organ 
console so that an operator at this point may 
have complete control of the telescope opera- 


tion. 


The accurate control of the telescope required 
a reliable source of electric power and one 
which would provide substantially constant 
frequency and voltage with fluctuating loads. 
The drive of the telescope to maintain it accu- 
rately aimed to the remote stars requires accu- 
rate power at the same time other loads at the 
site produce wide fluctuations in the power 
demand. For example, the telescope itself will 
be housed in a circular building 135 feet in 
ciameter and surmounted by a hemispherical 
dome. This dome provides the opening through 
which the telescope may peer out at the heavens 
and is a welded steel structure weighing 1050 
tons. This entire dome is mounted on trucks 
rotating on a circular track on the periphery 
of the building. The dome structure may be 
rotated by electric motors to bring the shutter 
Gpening opposite the end of the telescope. 
These electric motors must produce a maximum 


of 35 horsepower for rotating the dome. 


There are many other requirements for power 
at the site. These include a 60-ton crane in the 
telescope dome for hoisting parts of the tele- 
scope and power for air conditioning several 
rooms in the dome. All such air conditioning 
is accomplished by electric heating and electric 
motor driven refrigeration compressors. There 
is a sizeable machine and woodworking shop 
in the power house and a water pumping sys- 
tem which requires power as well as the do- 
mestic requirements for the work camp and 
cottages which house the construction force. 


All such demands on the electric power system 
required that it be constant and reliable. It 
should also not be easily damaged by weather 


Exterior of the Diesel power plant on Palomar Mountain 


Fe 
| 
if 
‘ 
. * a 
PP 
; 


ther 


200-inch mirror photographed at works 
of Corning Glass Company before ship- 
ment to California. 


conditions so that the telescope would not be 
rendered useless after a heavy storm. It was, 
therefore, necessary to provide at the Palomar 
Mountain site a reliable source of electric 
power. A public utility company had power 
available at the foot of the mountain and about 
eleven miles from the site. In order to obtain 
power from such a source, it would be neces- 
sary to construct a line over rugged country 
and across the top of the mountain for about 
six miles. This latter portion of the line would 
be subject to damage by lightning during part 
of the year and by sleet and snow during the 
winter. The construction costs of such a line 
would be high due to the rugged country tra- 
versed and even though a large portion of the 
expense would be borne by the power com- 
pany, it still left considerable expense for the 
Institute to absorb. 


After weighing all phases of the question, it 
was decided that a standby plant at the site 
would be a neccessity even though power were 
purchased, because of the necessity of having 
reliable power at all times for the telescope. 
It was further decided to construct the standby 
plant at once and operate it during the con- 
struction period in order to obtain data as to 
operating costs to determine the future policy 
regarding power generation. This standby 
plant was to consist of two 60 kw. Diesel gen- 
erating units having sufficient overload rating 


to withstand the expected power peaks. 


Pacific Enterprise Products, Inc. of Los Angeles 
were the successful bidders for the generating 
units and supplied two Enterprise Diesel gen- 
erating units. Each unit consists of an Enter- 
prise, 8-inch bore x 10-inch stroke, 600 rpm., 
four cylinder, four cycle, solid injection, Diesel 
engine direct connected to a General Electric 
synchronous generator rated 75 kw., .8 power 
factor, 480 volts, 3 phase, 60 cycle and having 


Exterior of the new Observatory being built on 


top of Palomar Mountain in Southern California. 


a direct connected exciter. The units have 
4 normal rating of 60 kw., but are capable of 
carrying an intermittent load of 75 kw. At 
rated speed and load the piston speed is 1,000 
ft. and the B.M.E.P. is 60 pounds. 


In selecting the engines for this plant several 
features of rather unique character had to be 
considered to adapt the engines to supply the 
power necessary for the 200-inch observatory. 
One of the principal considerations was that 
of vibration. Since the 200-inch telescope is 
a delicate scientific instrument capable of re- 
ceiving and projecting a beam of light for as 
much as 500 feet, it was essential that there 
be no equipment at the site which would 
transmit to the ground any vibration of sufh- 
cient magnitude to affect the telescope. As 
the magnitude of the vibration which would 
disturb the telescope was not known, it was 


Switchboard showing location of Leeds 
& Northrup frequency control devices 
and Brown pyrometer, etc. 


decided to establish some standard to which 
the engine builder could work and at which 
his responsibilities could stop. This limit was 
established as a vibration of .0003 inches of 
the ground in the immediate vicinity of the 


generating units. This vibration was to be 
measured on a pier or other rigid structure 


resting solidly on the ground. 


To meet these specifications on vibration the 
Enterprise generating units were provided with 
a very rigid base structure which was mounted 
on Korfund type D Vibro-Dampers, twelve 
dampers being supplied for each generating 
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One of the two Enterprise Diesel engines, showing Korfund 
Vibro-Dampers, Woodward Governor and Purolator Filters. 


unit. The Vibro-Dampers rest on a concrete 
block having about twice the mass of the gen- 
erating unit. The concrete block extends into 
pits in the power house floor and in turn 
is supported on a layer of vibration cork 
which rests on a concrete slab at the bottom 
of the pit. This construction provides two 
vibration absorbing structures between the 
generating units and ground with a concrete 
block between. The calculated coefficient of 
transmissibility is 1/85. That this type of con- 
struction is effective in reducing the amount 
of vibration transmitted to the ground is borne 
out by results, as tests made at the installa- 
tion indicate that the vibration transmitted to 
the ground is well within the specified amount. 


The possibility that the power system may be 
subjected to highly fluctuating loads due to 
the rotation of the dome, hoisting with the 
crane, etc., made good speed regulation on the 
generating units essential. Accordingly they 
were provided with Woodward type IC gover- 
nors. These governors are equipped with syn- 
chronizing motors to permit synchronizing 
the generators from the switchboard. ‘They 
also have speed droop and load limit controls. 
With these governors and extra heavy fly- 
wheels the units are capable of furnishing very 
constant frequency current even with fluctuat- 


ing loads. 


Engine lubrication is by pressure system 
throughout. It is provided by a pressure lubri- 


cating oil pump which pumps the oil to the 
main, connecting rod, wrist pin and rocker 
arm bearings. Pistons are lubricated from 
crankcase spray and in addition by an engine 
driven Manzel lubricator which supplies addi- 
tional oil to the cylinder walls. The surplus 
oil from the pressure lubrication collects in 
the crankcase from which it is pumped by a 
scavenger pump to a lubricating oil sump tank 
in the basement. This tank has ample capacity 
to permit the oil to remain quiescent for a 
sufficient time so that dirt may settle out. The 
pressure lubrication pump takes oil from the 
sump tank and pumps it through edge filters 
and a Harrison lubricating oil cooler to the 
pressure system. Oil is further filtered by a 
battery of four Luberfiner filters connected to 
a bleader from the pressure lubrication sys- 
tem. These filters are of the activated clay 
type and assist materially in keeping the oil 
clean and free of acids. In addition the oil 
is treated at intervals of 1,000 hours with a 
mixture of activated clay, soda ash and steam. 
Laboratory tests on the oil have shown that 
with this system it is possible to maintain the 
oil in nearly perfect condition with the result 
that it is not necessary to change the oil at 
intervals. This eliminates the wastage of used 
oil and contributes materially to the economy 


of the power generation. 


The cooling system is rather unique in engines 
of this size as Young radiators are used in place 
A cooling 


of conventional cooling towers. 


tower was objectionable for several reasons. 
In the first place, water is obtained from 
springs located about half a mile from the site 
and the capacity of the water supply in a dry 
season is unknown. Then the liberation of 
a quantity of warm moist air might cause haze 
or fog conditions which would interfere with 
the use of the 200-inch telescope. For these 
and other reasons it was decided to use radia- 


tors instead of cooling towers. 


A novel method is employed to utilize the heat 
in the cooling water to heat the power house. 
The cooling coils comprising the Young radia- 
tors are arranged in two sets, one above the 
other, and each engine connected to a radia- 
tor. The radiators are connected to the intake 
of a conventional ventilating fan so that air 
is drawn through the radiators by the fan. 
Arranged in front of each radiator are shutters 
which are operated by a motor controlled by 
a thermostat located in the water line which 
leaves the radiators and supplies the engines. 
This thermostat is set so that the shutters start 
to shut off the flow of air to the radiators 
whenever the temperature of the water drops 
to 145°F. Likewise, the thermostat is set to 
open the shutters at 147°F., thus maintaining 
constant temperature on the water inlet to the 


engine. 


The outlet from the fan is selectively con- 
trolled to discharge the heated air either 
through a vent duct to the inside of the power 
house or through a grille in the power house 
wall to the outside. A thermotsat located so 
as to be contacted by the return air from the 
power house is connected to control motor- 
operated shutters in the discharge duct and 
direct the flow of air inside or outside the 
building. In winter the air is circulated around 
and around inside the power house and in 
summer fresh air is pulled through the power 
house and the heated air discharged outside. 


Since approximately 600,000 Btu. per hour of 
heat is liberated in the cooling water of the 
two engines when operating at full load, there 
is sufficient heat available to fully heat the 
building even in winter time. This system of 
cooling the engines has been found to main- 
tain very constant temperature operating con- 
ditions on them and has also eliminated the 
expense of heating the power house. This 
heating would amount to a considerable ex- 
penditure as the temperatures are below freez- 
ing for a considerable portion of the time in 
the winter. 


After the telescope is put into operation the 
personnel at the site will be rather lim- 
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ited. For this reason the power plant was 
built so that it would require a minimum of 
attendance for its operation. The generating 
units were, therefore, equipped with protec- 
tive devices which will shut the unit down in 
case of failure of oil pressure, water circula- 
tion, abnormal heating of the water or over- 


speed. 


Also to reduce attendance and insure high 
quality of power output, certain automatic con- 
trol features were installed which are somewhat 
unusual for a plant of its size. These devices 
were manufactured by Leeds & Northrup Com- 
pany and include devices for regulating fre- 
quency, maintaining load balance on the en- 
gines when operating in parallel and for 
integrating the frequency so as to hold time 
en synchronous clocks. The purchase of this 
equipment was warranted because of: the in- 
creased use to which the electric power could 
be put in connection with the observatory. 
For example, it is desirable to have the fre- 
quency controlled accurately enough so that 
synchronous motors operating from the gener- 
ated power can be used for driving instruments 
such as siderostats, coelostats, etc., which re- 
quire accurate speed control. This accurate 
frequency is obtained by the Leeds & Northrup 
frequency controller which controls the syn- 
chronizing motors on the Woodward governors 
to maintain constant frequency. The load con- 
trols are actuated by the balance of load be- 
tween the two engines when operating in 
parallel and also regulate the Woodward syn- 
chronizing motors to maintain equal loads on 


both engines. 


Every observatory must have an accurate 
source of time. In most observatories this is 
obtained by a master clock in one telescope 
Luilding and there then arises the problem of 
getting this time to other buildings where other 
telescopes are located. At Palomar there is at 
present one small telescope in addition to the 
future 200-inch telescope and there will prob- 
ably be additional ones in the future. It was, 
therefore, thought advisable to put one accu- 
rate master clock in the power house and use 
it in conjunction with the Leeds & Northrup 
equipment to control the frequency of the gen- 
erated power so that synchronous clocks could 
be used where desired. A Warren master clock 
was therefore purchased and connected to hold 
time in the system. Accuracy of the clock is 
about 4% second per day and this is checked 
by way of short wave radio with time signals 
sent out by the Government. It is interesting 
to note that the standard time in usé is not 
the exact sidereal time used by astronomers, 
the difference being several seconds per day. A 
question, therefore, was raised as to whether 
the master clock and electric system should be 
adjusted for standard or sidereal time. It was 
finally decided to operate on standard time and 
buy clocks for the observatory buildings which 
would have the correct gear ratio to change 
the time to sidereal time. 


Since the power plant is isolated and power 
must be maintained at all times, the switch- 
board is somewhat elaborate. Complete facili- 
ties are provided for synchronizing the engines 
and metering the power generated. There is 
also a double bus system provided so that one 


bus may be de-energized and safely worked on 
without shutting the power off. It also pro- 
vides for isolating one or more sets on a bus 
for special work on experiments. In line with 
the other features the voltage regulators are 
of the high speed vibrating type and these, 
operating in conjunction with special low re- 
actance (27%) generators, are effective in 
maintaining very excellent voltage regulation 
on the plant. 


The power plant was put in service in October, 
1936, and since that time has carried a variety 
of loads. At first the load was quite light and 
then gradually built up. For the past several 
months it has been supplying a heavy fluctuat- 
ing load caused by construction work on the 
huge telescope dome. The hoisting of the 
dome plates into position and the welding re- 
quired a maximum of these hoists and fifteen 
welding machines. This extremely fluctuating 
load has been satisfactorily carried by the plant 
with, of course, both engines operating in 
parallel. Instantaneous peaks have reached 
260 kw. on the plant. Both voltage regulation 


and speed regulation have been very good con- 
sidering the tremendous load surges. 


With such highly varying loads the greatest 
economy cannot be expected from the plant. 
However, the monthly report of plant opera- 
tion shows quite good economy considering 
that the engines have never been given a com- 
plete overhaul since being put into operation. 
Th following is a summary of the plant log 
for the month of January, 1938: 


And now please turn to page 52 


General view of engineroom, showing both Enterprise Diesel engines and their General Electric 


generators. It will be noticed that both engines are mounted on Korfund Vibro-Dampers. 


ra 
ons. 
rom 
dry 
of 
laze 
vith 4% 
ese 
dia- 
leat 
use. 
dia- 
the 
dia- 
ake 
air 
an. 
ters 
‘ich 
1es. 
lart 
ps 
to 
ing 
the 
on- 
her ty 
ver 
use 
so 
he 
or- 
ind 
nd 


Fine hull lines enable these new Diesel trawlers to maintain good cruising speed without sacrificing proper stability for trawling. 


“BITTERN” 


First Diesel Beam Trawlers from a Southern Yard 


“KITTIWAKE’”’ 


‘wo important additions to the famous 
“Bird Fleet” of the Portland Trawling Com- 
pany of Boston are the Diesel trawlers Kitti- 
wake and Bittern. Contrary to previous prec- 
dent, both of these vessels were constructed 
by the Charleston Shipbuilding & Drydock 
Company in South Carolina and are the first 
ships of this type to be produced in any yard 
south of New York. 


Fairbanks-Morse supplied a 575 hp. 5 cylinder. 
two cycle Diesel in each case for main propul- 
sion and a 120 hp. 8 cylinder, four cycle unit 
as an auxiliary to drive the trawling winch. 


The “Kittiwake” on her trial run in the Cooper River. 


and 


In addition, each vessel carries a pair of 40 hp. 
F-M Diesels connected to 25 kw. generators 
for general service power. Other equipment 
of interest includes Kingsbury thrust bearings, 
Alnor pyrometers, Maxim silencers on auxiliary 
The 


driven trawling winch generators on the Kitti- 


engines and Exide batteries. Diesel- 
wake and Bittern were supplied by the Electro 
Dynamic Corp. and the Diehl Mfg. Company, 
respectively. 


Principle dimensions of these sister-ships are: 
Length — 146’ 6”; beam — 25’ 6”; and depth — 


14” 6”. Each vessel carries a crew of twenty- 


two to twenty-six men and has a loaded capac- 
ity of 300,000 pounds of fish. All fish holds 
are thoroughly insulated with nine-inch cork 
sheathing mounted on two and one-half-inch 


cypress for minimum refrigeration expense. 


Designed speed loaded is 11% knots with a 
top speed light of about 13% knots. Actual 
operation of the Kittiwake since February of 
this year has proven entirely satisfactory in 
every respect as indicated by her eminently 
successful trial trip. Since these vessels are the 
first of this fleet to be Diesel powered, their 
records will be watched carefully. 


Trawling trials, held later 15 miles at sea, were 


successful from a drag standpoint but produced few fish from those waters where they do not run so deep. 
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ONE CHRISTOPHER 


The Story of a Diesel-Electric Plant. 


A MODERN big city apartment house rep- 
resents not only big business but is also repre- 
sentative of efficient business management. The 
apartment house known as One Christopher 
Street, New York City, is neither Gotham’s 
largest nor swankiest multi-domicile, but its 
Diesel power plant for the generating of elec- 
tricity may well nigh be considered a model to 
follow; the author has not found its equal in 
even the most pretentious apartment abodes. 


The generating of electric current by means 
of Diesel power is neither new nor unusual. 
But when a small 50 kva., 3 phase, 60 cycle 
alternator can be induced to maintain a termi- 
nal potential of 120 volts, irrespective of 
whether the demand is 12 or 47 kw., that 
is news. The generating plant at One Chris- 
topher Street does this and, in addition, it 
maintains a frequency of 60 cycles so that elec- 
tric clocks will neither lose nor gain time within 
a month. This is more than a huge public 
utility seems able to do, since the voltage as 
supplied by large public installations may vary 
from 115 to 125 volts, according to demand 
factors, and may reach momentary peaks of as 
much as 132 volts. 


The power plant at One Christopher Street 
consists of two Buda 4 cycle, 6 cylinder, 514” x 
7” Diesels, directly coupled to Star 50 kva., 3 
phase, 60 cycle alternators, 208/120 volts at 720 
rpm., with a power factor of 0.8: the plant 
layout is shown in Fig. 2. 


The two engines shown operate alternatingly, 
furnishing A.C. current for lighting purposes. 
Each engine operates for a period of 100 hours 
at a time. the service being full automatic, not 
requiring any attention. When engine No. 1 
has completed a service-run of 100 hours, en- 
gine No. 2 is set in operation manually by 
means of an electric starter, and then engine 
No. 1 is shut down for a stand-by period. 
There is no engineer nor attendant on duty, the 
engines being equipped with full-automatic 
temperature controls which allow the cooling 
water a temperature of 150° to 160° F., but 
these controls operate a warning system, i.e., 
blow a horn, when the water temperature 


By B. J. VON BONGART 


reaches 180° F. and they automatically shut 
down the engine should the water temperature 
reach 200° F. The oil-pressure controls allow 
a pressure of 30 lbs. per square inch for the 
lubricating system, and they, too, operate a 
horn when the oil pressure drops to but 20 Ibs., 
and they also stop the engine completely 
should the oil pressure fall to but 5 Ibs. pres- 
sure. ‘The apparatus is pictured at “B” in 
Fig. .3. 


Mr. Eugene Silber of the One Christopher 
Street Corporation stated: “At first we had 
some difficulties, principally too great a vari- 
ation in voltage, hence flickering light.” 


This prompted the installation of a voltage 
stabilizer, shown in Fig. 3. It consists essen- 
tially of a solenoid which comes into action 
instantly whenever a sudden load is demanded 
from the generator. The solenoid operates a 
draw-bar which actuates the fuel pump, in- 
creasing the fuel supplied and thus speeding 
up the engine, preventing a drop in terminal 
voltage which otherwise would be bound to 
occur. The stabilizer is shown at“A,” Fig. 3. 


The control-board of the plant, shown in Fig. 
4, is of classic simplicity, yet containing all of 
the instruments needed for the satisfactory 
operation of a generating plant. The board 
contains: A recording wattmeter, a kw. de- 
mand meter, a power factor indicator, syncro- 
scope and also the usual A.C. volt- and am- 
meters, a D.C. voltmeter for the fields, together 
with time-clocks, field rheostats, thumb termi- 


nals, etc. 


As stated previously, there is no attendant in 
charge at this plant, as it would be a needless 
expenditure. Aside from the complete graphs 
of the recording wattmeter, a log is kept at 
One Christopher Street; readings from the con- 
trol board being taken (while visits to the 
plant are made) every 3 hours, day and night. 
The log is kept by anyone of the house-staff 
who happens to be on duty, and while the 


Fig. 1. One Christopher Street. 


STREET 


keeping of the log could be dispensed with, 
such peep-in visits as are necessitated by the 
keeping of a log, serve well indeed as a check- 
up in general. 


Mr. Silber further stated: “Having solved the 
uniform voltage delivery, our next problem 
was to maintain uniformly a 60 cycle fre- 
quency.” Now for ordinary lighting purposes, 
a few cycles more or less than the optimum 60 
is neither noticeable nor of any consequence 
whatsoever, except that electric clocks are ex- 
tremely sensitive to frequency variations. And 
pray, of what earthly use is a clock that jumps 
ahead in fits or drowsily lags behind ob- 
servatory time? Considerations such as these 
prompted the installation of a “frequency bal- 
ancer,” which is indicated by F.B. in Fig. 5. 
This device regulates the frequency to 60 
cycles, and hence the electric clocks at One 
Christopher Street are “on time.” 


Apartment house dwellers are supplied with 
free hot-water service as a matter of course, 
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Fig. 3. View of engine controls. 
(“C” —dual oil filters connected in series.) 


yet furnishing an abundant supply to no less 
than 132 apartments and 5 stores is not exactly 
a trivial affair. Before the Diesel-electric plant 
was installed at One Christopher Street, the 
hot-water boilers required 2,000 gallons of fuel 
oil for heating purposes per month, a very con- 
siderable expense, not to speak of the oil stor- 
age facilities required, the attention needed 
and the complications involved. Today, hot 


water is produced at this apartment house :t 
no cost whatsoever, the cooling water of the 
Diesel engines furnishing this hot water, which 
is forced into storage tanks by means of a 
pump directly coupled to an electric motor. 
The latter is started and stopped automatically, 
pumping when and as required by service de- 
mands. See Fig. 6. 


Among the free services rendered to apart- 
ment dwellers, those of laundry facilities are 
one of major proportions. This service re- 
quires not only washing tacilities but also 


accommodations for the drying of clothes. At 


Fig. 4. Control panel layout. 


One Christopher Street a number of “dryers” 
were heated with public service gas, consum- 
ing 30,000 cu. ft. of gas per month. Since 
the installation of the Diesel-electric plant, 
pipes of 
equipped with air-heaters, are thus supplying 
5,000 cu. ft. of warm air per minute, more than 
sufficient for all drying purposes. And such 
services are now not only cost-free (no gas 
needed for heating) but are far superior from 
a health standpoint. The hot air emanating 
from over an open gas flame is not pure air, 
since it contains not only CO2 (harmless but 


the exhaust the engines, being 


annoying) but also quantities of CO, which is 
decidedly harmful even while not always suf- 
focating. The warm air as supplied now is 
pure air, containing neither carbon dioxide nor 
carbonic oxide. 


A demand of 20,000 kw. per month is made 
upon the plant, and the output in electricity 
is at the rate of 10.2 kw. per gallon of fuel oil 
consumed. From 16 to 17 gallons of lubricat- 
ing oil are used per month. Electricity is thus 
produced at a cost of but a fraction of a cent 
per kw. hour, and in addition huge savings 
are made possible by eliminating expenses for 
gas water heating, clothes drying, etc. The 
plant has been in continuous trouble-free oper- 
ation for nine months, and Mr. Silber states 
that the plant will pay for itself in but three 
years. The reliability of the Diesel-electric 
plant is such that no tie-in for stand-by ser- 
vices with the public utility is provided for; the 
owners of One Christopher Street are con- 
vinced that their plant needs not to lean on 
outside reserves. The elevators at the above 
building are, for the time being at least, oper- 
ated with current finished by the utility com- 
pany. However, there is sufficient space (see 
Fig. 2) for the installation of a third unit 
(which may be mounted later) , and this would 
divorce the building entirely from all outside 
power and light sources. 


Thus far, the plant operated without interrup- 
tion for over 7,000 hours. Mr. Silber ascribes 
the trouble-free operation in part to the low 
speed (720 rpm.) of the engines, but also to 
the low compression ratio of the Buda Diesels, 
which is but 1214:1, thanks to the Lanova- 
system of combustion chamber construction as 
used for Buda Diesels. . 

| 
The light service to the 132 apartments at 
stores is distributed over the 3 phases, and the 
load is thus balanced to the greatest possible ex- 
tent. However, the demand for electricity is 
bound to vary considerably among such a great 
number of households; not all tenants operate 


electric toasters for breakfast, or turn on the 
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Fig. 2. Power plant, Buda 


radio simultaneously, nor vacuum clean their 
apartments in unison. If the load were ex- 
clusively one of incandescent lamps, the power 
factor would be (theoretically) unity. But 
there exists a comparatively large intermittent 
inductive load by virtue of some 140 electric 
refrigerators, aside from vacuum-cleaner mo- 
tors. Yet, in spite of it all, a power factor of 
0.70 to 0.92 can be maintained here. 


The maintenance of a potential never waver- 
ing below nor above 120 volts is a particular 
item in this installation, for, as Mr. Silber 
stated: “When we sub-metered current fur- 
nished by the New York utility company the 
mortality of electric light bulbs totaled an ex- 
pense of approximately $30 per month, this 
being due to voltage rises, whereas now, with 
our own current supply, our monthly bill for 
burned out bulbs does not exceed $7, which is 
quite a saving.” 


Aside from the inherent efficiency of the Diesel 
engine, the plant at One Christopher Street 
makes use of heat values all too often wasted, 
thus increasing the total efficiency of the in- 
stallation as a whole. The hot-water supply. 
the furnishing of warm air for drying purposes 
are all based upon the heat produced by the 
Diesel engine. Mr. Silber calculates that the 
installation utilizes fully 85 per cent of the 
total heat value of the fuel oil burned. The 
heat still liberated via the smokestack could 
perhaps be made to perform still further tasks 
if it were not for the fact that too complete 
a cooling of the exhaust gases would perhaps 
give rise to condensations, which, in plants 
such as the above, are unwanted for various 
reasons. 


engines, Star alternators. ‘ 


However, here is one suggestion: Apartment 
houses equipped with air conditioning could 
readily use the Diesel engine’s exhaust gases for 
the production of “dry ice” — the latter is essen- 
tially but CO, — which would indeed be useful 
to cool the summer's hot air and bring com- 
fort to the tenants. Cooling the air by dry ice 
is far superior to the usual method of wet- 


refrigeration. 


Apartments are rented on a strictly competi- 
tive basis and today’s tenants demand satisfac- 
tory services, even if they are furnished gratis 
— which in so far as light is concerned does not 
apply here, since electricity is sold to the ten- 
ants — thus when a small individually operated 
Diesel-electric plant can out-perform a huge 
public utility in every respect, then such in- 
stallations are bound to increase in ever greater 
numbers. 


In summarizing, it may be-~ said, that such 
queries as: “Can a small Diesel-electric plant 
successfully compete with a public utility on 
a current-cost basis? Can a private plant fur- 
nish electricity of commercial uniformity as to 
voltage and frequency? Can a small plant 
boast unfailing performance when compared 
with huge utilities? Can a small private plant 
produce worth-while revenue for its owners 
and operators?” are answered in fullest detail 
in the above simple story of One Christopher 
Street, New York, N. Y. 


The Automatic Diesel Electric Co. were the 
designers of this plant, and it was installed by 
Eugene Silber. 


Fig. 6. Electrically driven hot-water pumps. 


Fig. 5. A peep behind the control panel, 
showing the “frequency balancer.” 
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The “Paratex”, outstanding latest addition 
to the American tanker fleet, was built for | 
the Gulf Oil Corporation by the Pennsyl- y) 


vania Shipyards, Inc. My, 
WL 


This ship embodies the simplest and most 


efficient machinery arrangement. 


The two, 4-cylinder, 2-cycle, trunk piston 
Alco-Sulzer Diesel engines, which are used 
as main propelling units, have amply dem- 
onstrated their reliable and economical 


operation. 


DIESEL 


AMERICAN LOCOMOTIVE COMPANY 
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DENTON. 


Wire Denton, Texas, installed two 
1,000 hp. Diesel engines in 1937, it completed 
the Dieselization of its Municipal Light and 
Water plant and became the outstanding 
Diesel power plant in this section. Twenty 
years ago the steam plant was one of the best 
of that day. During the next ten years, nat- 
ural gas engines replaced the steam plant, 
until a total of 1,700 hp. was installed, and 
earned an enviable record for economy for 
that type of engine. With the growth of the 
load and the possibility for even greater econ- 
omy of operation, the gas engines were grad- 
ually replaced by Diesels, commencing in 1930 
with an 800 hp. McIntosh & Seymour air in- 
jection engine, followed in 1933 by the second 
McIntosh & Seymour engine of 1,000 hp., and 
a DeLaVergne 1,000 hp. engine in 1936, which 
replaced the last of the gas engines. At this 
time, an entirely new building was constructed 


with provisions for two more engines of the 
same size. Accordingly in 1937, the city pur- 
chased a 1,000 hp. McIntosh & Seymour and a 
1,000 hp. DeLaVergne, both the latest type 
solid injection engines. Only one small gas 
engine remains in the plant for driving an 
air compressor and emergency lighting system. 


The Denton plant is one of the best equipped 
in the country. Each engine has a full com- 
plement of auxiliaries, adequate in size and 
All five units are fitted 
Exhaust silencers 


properly installed. 
with American air filters. 
on three of the engines were furnished by 
Maxim, one by Burgess and one by DeLa- 
Vergne. Exhaust temperatures are recorded 
by three Brown pyrometers and two Alnors. 
There are four lubricating oil centrifuges, all 
supplied by DeLaval, and Double Seal piston 
rings are used throughout. Two General Elec- 
tric and three Westinghouse generators com- 
plete the list of principle auxiliary equipment. 
A complete operating, maintenance and repair 
record is kept of each engine, which has its 
own air filter, pyrometer, centrifuge, fuel and 
lubricating oil filters, oil coolers, etc. Total- 
lizing watt-hour meters on the switchboard 
check the output against fuel, lubricating oil 
and other operating expenses. The design and 
installation of the accessories represent the best 
in today’s Diesel practice. It is not surprising 
therefore to find that the plant is earning for 
its citizens well over $100,000.00 a year, over 
and above all operating cost, and this does not 
include a large profit from the water plant 


TEXAS 


By ORVILLE ADAMS 


and other city utilities which are powered by 
this plant. The output in 1937 was 7,248,000 
kw.-hrs. The complete cost of the entire light 
department, including distribution and main- 
tenance was $44,832.18, which deducted from 
$146,661.87 gross sales, gives a profit of $101,- 
829.69. 


The plant has just purchased an oil purifier 
from the Youngstown-Miller Company, which 
will be used to reclaim by batch purification 
the crankcase oil at regular intervals. The 
general practice is to centrifuge the oil from 
each engine continuously through a DeLaval 
machine, each engine having its individual 
centrifuge running while the engine is in 


operation. 


An operating cost figure of approximately 
008934 mills, per kilowatt hour at the switch- 
board is estimated which includes fuel oil at 
00259 mills, lubricating oil at .00059 mills, la- 
bor at .00122, together with repair, mainte- 
nance, interest and depreciation. 


The city has a large per capita consumption of 
water and light and power, the population be- 
ing above 10,000 with a student population of 
the two state colleges of approximately 5,000. 
While these two institutions are state sup- 
ported, they obtain a large part of their utili- 
ties from the city plant. Denton is a tax-free 
town, as far as general expenses of the gov- 
ernment are concerned, and uses the profit 
from its utilities for the operation of all other 
departments of its government, maintenance 


Two Westinghouse generators in the foreground 
and one General Electric generator in the back- 
ground — Denton, Texas, municipal Diesel plant. 
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of the street lights, city buildings, streets, and 
administrative departments. 


An unusually high tax rate as well as a very 
high assessment would be necessary to raise 
the amount of money which Denton’s utili- 
ties earn, a sum amounting to considerably 
more than $100 per capita. As pointed out 
by one of the city officials, the increasing de- 
mand for power, light and water, and the de- 
creasing overhead and operating cost will con- 
tinue to increase the net profit on the capital 
investment, until the utilities will show the 
greatest net earnings per capita of any town 
in the state. This money will continue to be 
applied toward improving and beautifying the 
city. Moreover, the rates are already about 
as low as any town of this size in the state 


having its own municipal plant. 


The maintenance of the Denton engines has 
been the chief concern of Mr. Cartwright. 
The Diesels are given regular inspection, bear- 
ing and liner wear checked, and every effort 
to reduce wear has been made. The records 
for the 800 hp. McIntosh & Seymour engine 
which has now been in operation nearly nine 
years show 48,345 operating hours, with a cyl- 
inder liner wear of only about 65 thousandths 
(.065) average. A check made three years ago 
of liner wear against hours of operation indi- 
cated that the liners had worn about .040 on 
an average for the first thirty thousand engine 
hours, or approximately 0.0013 inches per 
thousand hours of operation. At that time, 
Double Seal rings were installed. The rate 
of wear was reduced to .001” per 1,000 hours 
of operation, the fuel economy improved ap- 
proximately 114 kilowatt hours per gallon of 
fuel, and lubricating oil consumption decreased 
approximately one third. The Double Seal 
rings have operated about 18,000 hours. 


With the installation of the new Y-M Oil 
Purifier, it is said that the oil which is drained 
from the circulating system and wasted each 
year, amounting to around 1,800 gallons, may 


The two 1000 hp. McIntosh & Seymour 
Diesel engines started in Summer of 1937. 


be reclaimed completely and kept in the sys- 
tem. The removal of the fuel dilution, acids, 
water, free carbon, colloidal sludge, and other 
products of oxidation that contaminate the 
circulating oil will be effected by this purifier. 
This will restore the oil to its original condi- 
tion of service, and result in economy and 


further safety from stuck rings. 


Stuck rings in this engine have been elim- 
inated and ring replacement is a matter of 
one or two rings per year instead of a set 


of rings. 


The repair and maintenance cost in the plant 
is as low as the best, and a competent corps 
of operators under Mr. Cartwright take great 
pride in their work. The low fuel cost made 


possible by low grades of fuel is not consid- 
ered the chief factor of Diesel economy in 
this plant. Reduced maintenance cost, lower 
repair bills, and longer life of the engine parts 
rank as primary considerations in obtaining 
the ultimate economy, and not fuel cost per 
These facts are impressed upon the 
operating engineers, that the final economy is 
influenced by the number of years a liner can 
be used, the greatest kilowatts per gallon of 
fuel, the best possible lubricating efficiency. 
A well equipped machine shop has been found 
to be a worthwhile complement of this plant. 
The result has been that major repairs, and 
avoidable breakdowns have not occurred. The 
plant has never been off the line, and the peo- 


gallon. 


ple are highly gratified with the service. 


The first 1,000 hp. De La Vergne engine installed in Denton plant 
—one of the four De Laval separators in the lower right corner. 
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AIR CONDITIONING FRUIT 
CARS WITH DIESELS 


By JOHN R. WEST 


LE you were to ask ten people, “Where is 
air conditioning equipment used by the rail- 
roads?” the chances are that all ten would an- 
swer, “In passenger and sleeping cars.” It 
would be a safe bet that no one would men- 
tion, far less know, that fruit, vegetable and 
meat carrying freight cars were users of air 
conditioning long before the first passenger 
car. Yet when you stop to analyze it, refriger- 
ated cars for perishable goods have been in 
service for well over a third of a century — 
and a crude form of air conditioning was what 
made possible the movement of perishables 


over long distances. 


From the very beginning ice has been the 
mainstay for pre-cooling cars as well as for 
maintaining low temperatures in transit. Many 
experimental cars have been built with small 
refrigerating plants housed in one end of the 
car — but ice still stands as the accepted method 
of maintaining a cool temperature during 


movement. 


Fig. 1 — The 85 hp. Cummins Diesel. To the left, the Vilters V-belt driven compressor. 


Probably few persons, except those in the 
produce, meat packing or railroad industry, 
realize that equally as important as maintain- 
ing a low temperature during transit is the 
problem of pre-cooling the car before it is 


started on its journey. 


It is this problem of pre-cooling that has been 
the subject of considerable research during re- 
cent years, and from this research and experi- 
menting has now come a new method that 
may revolutionize previous systems of car pre- 
cooling. One individual who is due credit 
for thoroughly studying this problem, and then 
doing something about it, is Harry Y. Steb- 
bins, vice president of the General American 
Precooling Corp. It was over three years ago 
that his firm put into service a mechanical 
pre-cooling plant, built from his designs. 


These early pre-coolers were designed to 
shorten the time required to remove the field 
heat from a car that might have been standing 


on a siding under a blistering sun for a few 
hours or a week. Ordinarily ice would be 
loaded into the car and from 36 to 72 hours 
would be needed to lower the car’s tempera- 
ture to a point where loading could be safely 
accomplished. The plant designed by Steb- 
bins consisted of an electrically driven refriger- 
ation compressor plant mounted on an ordi- 
nary truck type of trailer. The trailer would 
be spotted beside the open doors of the car 
to be cooled, and the plant started up. A 
large canvas shroud would be placed over the 
opening in the car, and fans would circulate 
the air in the car through refrigeration coils. 
This system tremendously reduced the time 
required in pre-cooling — and was superior to 
the old methods of icing a car. 


After the car was loaded with fruit, the trailer 
carrying the refrigerating plant would again 
be brought alongside. Additional cooling 
would be given the loaded car until the cor- 
rect temperature was reached. 
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The next step forward in pre-cooling plants 
was a plant built by General American Pre- 
cooling, using the Ford truck engines to drive 
the compressors. A year later a larger type 
plant was built, with the refrigeration equip- 
ment mounted on a truck, and powered with 
larger gasoline engines. The success of these 
units prompted the building of even larger 
units that could pre-cool a number of cars at 
one time. Up to this time it required a com- 
plete plant for each car to be cooled. 


It was in late 1936 that the first Diesel pow- 
ered plant was built. Since then a number 
have been put in service and a production pro- 
gram is now being started. Essentially all of 
the Diesel units to date are the same. On a 
welded structural steel base, about the size of 
an average truck trailer, is mounted the entire 
self-contained refrigeration equipment con- 
sisting of the Cummins Diesel, compressor, 
condenser, brine tanks and circulating pumps. 


Reference to Figure 1 shows, on the right, the 


Fig. 6 — Seven of a group of nine fruit cars being cooled by the Cummins Diesel powered compressor plants. 


Cummins Diesel rated at 85 hp. when turning 
1,200 rpm. These engines are of the full 
Diesel, cold starting type, equipped with a 24 
volt electric starting system. Cummins Diesels 
of this same general type power thousands of 
trucks, industrial plants and boats throughout 
America. On the front of the engine is a 
short shaft on which two Vee belt pulleys are 
mounted. The belt going downward drives 
the 500 gpm. brine circulating pump, while 
the upper belt drives a line shaft used to oper- 
ate an air circulating fan. (The fan is in- 
stalled only when the plant is to be operated 
in a cold storage warehouse and is not needed 
for produce car pre-cooling.) In the left fore- 
ground is the Vilters compressor that is Vee 
belt driven through the clutch power take-off 
of the Cummins Diesel. 


Figure 2 shows a close-up of the compressor 
drive. The Diesel is set for 1,200 rpm., which 
gives a speed of 325 rpm. on the compressor. 
A line shaft extends from the shaft that car- 
ries the compressor driving pulley and on this 
line shaft are the circulating fans located in 
each end of the General American high veloc- 
ity condenser. One of the fans is shown in 
Figure 3, which also shows the ends of the 
condenser and the brine tank. This same 
shaft drives the 200 gpm. condenser pump 
through chain and sprockets. Figure 4 shows 
the brine tank side and, at the extreme far 
end, the compressor. 


The entire plant is partially enclosed with sheet 
metal to protect it from weather. When in 
service this unit is transported to the railroad 
siding where the cars are to be loaded. The 


balance of the equipment needed consists of 


Fig. 2—A close-up of 
the compressor drive. 
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six small structures in which are located the 
heat exchange equipment and their electrically 
driven air circulating fans. 


All six cooling-structures are piped in series, 
and in this manner six produce cars can be 
cooled at one time, from the single compressor 
plant. Figure 5 shows a typical set-up of com- 
pressor and in the immediate background, one 
of the six cooling-coil structures served by the 
compressor plant. Canvas shrouds that com- 
pletely enclose the car doors extend from the 
cooling-structures to the sides of the produce 
cars. These cooling units are so built that the 
air in the car is drawn through the cooling me- 
dium, and returned to the car once every two 
seconds. The fans in the cooling-structures are 
driven by a five hp. electric motor. At the same 
time the air is being cooled it is also washed 
and humidified. In this manner the true and 
complete fundamentals of air conditioning take 
place—namely: cooling, circulating, washing, 
and humidifying. 


Shown in Figure 6 are seven of a string of nine 
fruit cars being cooled. As will be noted there 
are two of the Cummins Diesel powered com- 
pressor plants side by side, which serve nine 


cooling-structures. 


Harry Stebbins of General American Precooling 
states that cooling fruit cars with these Cum- 
mins Diesel powered plants has reduced fuel 
costs per car to about one-fourth the cost of 
using gasoline powered units, and to about 
half the cost of Butane powered units. Being 
able to cool six cars at one time has reduced 
maintenance expenses, stocks of spare parts, 
and the number of men required to operate 
the equipment. As an example of the speed 
with which fruit cars can be cooled is the fact 
that a car loaded with grapes or plums can be 
brought down to about 39°F in six hours — and 
strawberries in about two hours. This com- 
pares to about 72 hours and 36 hours respec- 
tively when ice alone is used. Another factor 
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of tremendous importance is that the tempera- 
tures on various tiers of fruit, at various places 
in the cars, and even in the centers of the 
crates, are fairly uniform. This is difficult to 
attain with any other cooling system due to 
the lack of adequate air circulation with other 
methods, and it is one of the most vital factors 
in the safe arrival of the goods at the desti- 


nation. 


Each year the railroads pay many millions of 
dollars in freight claims on fruit shipments 


that have spoiled during transit. A large pro- 
portion of the spoilage is directly traceable to 
insufficient precooling, or to uneven cooling. 
This expense to the railroads can be almost 
entirely eliminated with this new method of 
precooling. There are many sections in the 
country where cars must be loaded under ex- 
tremely adverse conditions, such as high sum- 
mer temperatures or low humidity. These mod- 
ern Diesel-powered units are demonstrating 
that they are able to meet the most rigorous 
conditions. 


A number of these plants are in operation in 
Southern California, two have been shipped to 
Texas, and orders are already placed for units 


to go to major fruit and vegetable shipping 
centers. Thus the continuous research by en- 
gineers has brought air conditioning into an- 
other field where it has long been needed, and 
where the high efficiency of the Diesel engine 
can be capitalized upon. 


A secondary market that is rapidly opening for 
the car precooling plants is among cooperative 
and private cold storage plants where seasonal 
conditions do not justify a permanently in- 
stalled refrigeration plant. An example is to 
be found in the fruit producing sections of the 
country where crops progressively become 
ready for storage or shipment. The General 
American Precoqling Corporation’s develop- 
Fig. 4 —Front view, showing brine tank side and compressor at extreme right. ment ie 2 selfccontained plant that con be 
moved from one section to another, thus fol- 
lcwing the crops as they are harvested. 


Another interesting application is the use of 


these plants by the motion picture industry for 
cooling their large sound stages and other 


buildings, during the summertime, or when 


large casts and extensive lighting raise the 
normal temperatures to the uncomfortable 


point. 


Fig. 5 — Typical set-up of compressor. 
In the immediate background can be 
seen one of six cooling-coil structures 
served by the compressor plant. 


Fig. 3 —Left end view showing circulating fan, brine tank and General American condenser. 
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ANALYSIS 


W..: the gradual improvement in fuel 
oil, injection equipment and engineering mate- 
rials in general, there has been a growing ten- 
dency toward higher speeds in the Diesel en- 
gine field. Among the chief limitations to 
high speeds is the durability of the bearings 
under the larger loads imposed by the in- 
creased inertia forces of the unbalanced rotat- 
ing and reciprocating parts. In the past, 
bearing design was based upon experiment and 
experience, particularly in the slow speed en- 
gine field, where all parts were designed most 
conservatively. However, in the modern high 
speed Diesel engine, the factor of safety must 
be small in order to obtain the maximum 
horsepower per unit of weight and, therefore, 
it is obviously necessary to know definitely the 
maximum operating load and the maximum 
permissible limits of the bearing pressures. 
Although many criterions have been devised 
to determine the durability of bearings, the 
most common and probably the most reliable 
measures are the average pressure, the maxi- 
mum pressure and the PV value (average pres- 
sure times mean rubbing speed). Despite the 
fact that the methods of calculating these three 
quantities is not new, only a few designers are 
using them to analyze bearing problems log- 
ically. By demonstrating the method of cal- 
culating these three criterions of bearing life, 
it is the purpose of this article to show how 
much of the “guess-work” of bearing design 
can be eliminated. 


In any engine the resultant load on the bear- 
ings is the vectorial sum of the gas forces and 
inertia forces from unbalanced reciprocating 
and rotating parts. By averaging the resultant 
forces at small increments of ten or fifteen de- 
grees, for example, through one complete cycle 
the mean load on any bearing can be obtained. 
If certain assumptions are made, the calcula- 
tions can be simplified greatly and the mental 
labor involved will be reduced proportionally. 
First, it is assumed that the connecting rod 
can be divided into equivalent rotating and 
reciprocating parts. After the center of grav- 
ity of the connecting rod is accurately located, 


the equivalent reciprocating and rotating por- 
tions can be calculated by the following 
equations: 


OF BEARING LOADS 


By J. G. WILLIAMS 


Fic. | Connectine Rod 


W = Weight of connecting rod 
(1) Reciprocating weight, Ws = we 
(2) Rotating weight, Wr = Ws ¢ 


The rotating weight, Wr, is considered to be 
acting at the crank radius and the reciprocat- 
ing portion, Ws, is assumed to act at the piston 
pin center. Second, in calculating the main 
bearing loads, it is assumed that the crank- 
shaft has no stiffness. Although some error is 
introduced by this second assumption, it is 
done to avoid the use of the laborious “The- 
orem of Three Moments.” Since the crank- 
shaft does have some stiffness, the error is on 
the safe side. By referring to the sketch below 
it will be seen how a crankshaft is treated for 


calculation purposes. 


or 360 degrees for a two cycle engine and 720 
degrees for a four cycle engine. 


Before considering the bearings individually 
both the reciprocating and rotating inertia 
forces should be calculated for the speed being 
studied. The reciprocating weights consist of 
the piston assembly and the light end of the 
connecting rod, Ws, of equation (1). For the 
crankpin bearing the only rotating inertia 
force comes from the heavy end of the connect- 
ing rod, Wr of equation (2). ‘The rotating in- 
ertia forces on the main bearing will be dis- 
cussed in detail later. It is usually convenient 
at this time to calculate the unbalanced rotat- 
ing weight at the crank radius for one-half a 
throw of the crankshaft as in figure 2. The 
inertia forces resulting from the reciprocating 


or unbalanced rotating weights can be calcu- 
lated by substituting in the following formulae. 


The factor (cos. A ¢ cos. 2A) can be found in 
many text books on the markets listed under 
the usual + ratios. 
(3) Fi = .0000284 WiRN (cos. A fcos. 2A) 
(4) Fe = .0000284 WcRN 

Fi = Reciprocating inertia force—pounds 


NOTE:- CRANKSHAFT IS DivIDED 
INTO HALF-THROWS 


Fic.e. TREATMENT 
OF CRANKSHAFTS 


With these basic assumptions understood, the 
average loads can then be determined through 
the use of polar diagrams as explained in some 
of the following paragraphs. 


Only the piston pin, crankpin and main bear- 
ings will be considered in this article. In each 
case the forces acting in the bearing will be 
analyzed and the extreme limits for common 
bearing materials will be mentioned. The 
average force is for one complete cycle of events 


Fc = Rotating centrifugal force—pounds 

Wi = Total reciprocating weight—pounds 

Wr = Total unbalanced rotating weight— 
pounds 

N = Engine speed—rpm. 

R = Crank radius--inches 

A = Crank angle of crank throw 

r Crank radius 

1 


= (see figure 1) 


The piston pin is subjected to reciprocating 
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inertia forces and gas loads. The resultant 
load at any position of the crankpin can be 
obtained by adding algebraically the two forces 
giving proper attention to the direction of each 
force. It will be found that, except for un- 
usually high speeds, the average resultant force 
through one cycle will be well below the per- 


missible limits. Also, the PV value means 


nothing, since the piston pin does not rotate. 
Therefore, the maximum pressure is the only 
important criterion upon which to base the 
design of this bearing. Since the inertia forces 
are negligibly small at idling speeds, only the 
maximum gas load need be considered. For 
the common floating type of piston pin using 
hard bronze bushings, a maximum unit pres- 


sure of about 5,000 pounds per square inch 
should not be exceeded. 


Using the net forces at the piston pin, the re- 
sult of adding the gas forces and reciprocating 
inertia forces algebraically, the loads on the 
crankpin can be determined by vectorially add- 
ing this force to the centrifugal force of the 
heavy end of the connecting rod. The centrif- 
ugal force of the heavy end of the connecting 
rod (which is calculated by substituting in 
equation 4) is constant and varies in direction 
radially with the position of the crankpin with 
respect to the crankshaft center line. The net 
reciprocating force must be converted to the 
resultant conecting rod thrust which is then 
vectorially added to the rotating inertia vector. 
The procedure is illustrated in Figure 3. 


If the above resultant force is plotted for small 
increments, 10 or 15 degrees for example, a 
bearing load polar diagram can be constructed. 
For a four cycle engine it will appear similar 
to the one shown in Figure 4. 


To calculate the average pressure the resultant 
loads for each increment are totaled, averaged 
and then divided by the net projected bearing 
area. The PV value can be determined by 
multiplying the average pressure and the mean 
rubbing speed of the bearing journal. The 
usual units for this later value are pounds per 
square inch and feet per second. The maxi- 
mum pressure is the maximum resultant load 
divided by the net bearing area. Since the 
bearing materials for the crankpin and main 
bearings are usually the same, the average and 
maximum limits for bearing pressures and the 
PV value will be discussed later after the main 
bearing pressure calculation methods have been 
explained. 


To calculate the average pressure on the main 
bearings the same general procedure is used 
as for the crankpin bearings. Half the forces 
in each adjacent cylinder and crank throw are 
added vectorially to determine the resultant 
force on the bearing. However, certain com- 
plications are introduced on account of the fact 
that in the two cylinders adjacent to any main 
bearing, the gas pressures on the pistons are 
different. Also, if the crank throws are not 
in the same plane, both the reciprocating and 
rotating inertia forces for the two cylinders 
will be out of phase with each other. Since all 
of these forces are vector quantities, it is impor- 
tant to keep them in the proper angular rela- 
tionship. In order to illustrate this point the 
main bearings of an eight-cylinder in line en- 
gine will be examined. It is assumed that the 
usual nine bearing crankshaft is being used as 


indicated above in figure 5. 
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On all engines having an even number of cylin- 
ders the highest average load falls on the center 
main bearing if all the rotating weights are not 
completely and exactly counterweighted. Few 
engines are counterweighted more than 90 per 
cent and many engines have no counterweights 
at all. The net unbalanced centrifugal force 
of half a throw can be added algebraically to 
one-half the centrifugal force of the heavy end 
of the connecting rod. In calculating the load 
on any main bearing these resultant centrifugal 
forces for two adjacent half-throws are added 
vectorially. From an inspection of the diagrams 
in figure 6 it can be seen why the highest aver- 
age load falls on the center main bearing. 


The construction of the polar diagrams for the 
main bearings is similar to the method used for 
the crankpin bearing diagram. Since the crank 
throws on each side of the center main bearing 
are in the same plane, the resultant forces in 
this bearing repeat themselves with each revolu- 
tion (see figure 7). On the other hand, it 
requires two revolutions to complete a polar 
diagram for an intermediate bearing as shown 
in figure 8. 


From an inspection of figure 5 it will be seen 
that the loads on the main bearings of an eight- 
cylinder in line engine are alternately high and 
low as noted. This is a result of the assump- 
tion that the crankshaft has no stiffness, which, 
of course, is not true. In an actual engine we 
would expect the bearings with the low average 
pressures to relieve some of the load from the 
highly loaded bearings. In other words, the 
loads would tend to become more evenly dis- 
tributed as in a six-cylinder four-cycle engine 
where the loads on the intermeriate main bear- 
ings are all alike. In a six-cylinder engine with 
the throws at 120 degrees the loads on the inter- 
mediate main bearing will be less than on the 
bearings between cranks at 90 degrees (eight- 
cylinder engines), but more than on bearings 
between throws at 180 degrees (four- or eight- 
cylinder engines). The position of the crank 
throws assumes importance only at higher 
speeds where the rotating forces become appre- 
ciably large. 


With increases in engine speeds the average 
pressure on the bearings also becomes larger. 
The maximum pressure will decrease to a cer- 
tain minimum and then grow larger with 
increasing speed as shown in figure 10. The PV 
factor naturally becomes larger with a rising 
rpm. Although it is known that the shape of 
the indicator card changes with varying rpm., 
it is customary to assume a constant full load 
indicator card over the entire speed range. The 
reciprocating and rotating inertia forces vary 
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as the square of the engine speed (see equations 
3 and 4). Considering these facts we can expect 
the shape of the polar diagrams for all bear- 
ings to change with varying engine speeds. The 
superimposed diagrams for a center main bear- 
ing shown in figure 9 indicate the effect of 


engine speed on the average loads on a bearing. 
The maximum allowable limits for the average 
pressure, maximum pressure and PV value is 
dependent upon the bearing material. By cal- 
culating these three measures of bearing life 
for various engines where the bearings have 
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either failed or stood up, the top permissible 
values can be established. For example, the 
limits for an ordinary tin base babbitt are 1,500 
pounds per square inch for maximum pressure, 
500 pounds per square inch for average pres- 
sure and about 15,000 in PV value. For high 


lead babbitts, the same limits are 2,000 pounds 
per square inch maximum pressure, 650 pounds 
per square inch average pressure and about 
20,000 for PV value. When some other harder 
bearing materials are used, the above limits 
can be raised. It should be understood that 
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the hardness of the crank journals should cor- 
respond to the bearing material used and the 
average pressures applied in order to avoid ex- 
cessive wear of the crankshaft journals. Against 
the bearing materials just named a crankshaft 
of SAE 1035 steel having a Brinnell hardness 
of about 200 will be found satisfactory. 


Since in these calculations the accuracy of the 
results obtained will depend entirely on the 
data used, it is important that the indicator 
card should be typical of the application for 
which the engine is to be designed. A few 
examples will serve to illustrate this point. In 
constant speed generator drives only one indi- 
cator card for full load and maximum pressure 
must be studied. For automotive or direct drive 
rail car engines, the highest explosion pressure 
will occur at low speeds under full load unless 
a variable timing device is used. As shown pre- 
viously the bearings will be subject to highest 
average pressures at full speed. Therefore, for 
engines of this class, indicator cards for both 
ends of the speed range should be examined. In 
marine engines the load (BMEP) increases with 
speed. Hence in these engines the top speed 
condition would impose the highest loads on 
the bearings. From these illustrations it can 
be seen that if the proper data is applied this 
method of bearing load analysis is not limited 
to any particular type of service. 


In establishing the top permissible limits of 
maximum and average pressure and the PV 
value it should be remembered that there are 
certain variables beyond the direct control of 
the designer which affect the durability of bear- 
ings. Although such factors as fuel quality, oil 
viscosity, running clearance and degree of finish 
all affect bearing life, they must be considered 
as fixed quantities for calculation purposes. 


The advantages of attacking bearing problems 
logically are many. First of all, a basis of com- 
parison is established. The severity of loading 
at each bearing is shown with respect to each 
other and sources of trouble are indicated. 
Also, with the maximum and average pressure 
and PV factor data, it is possible to compare 
different engines. Second, these data furnish 
engineers with a basis for standardizing and 
rating various bearing materials. A standards 
system comparable to the SAE numbers for 
steels could be established. This obviously will 
prove advantageous to both the engine builder 
and the bearing manufacturer. And finally, 
the results of analyzing bearing problems logi- 
cally will permit engine builders to utilize the 
full load carrying capacity of the bearings with 
safety. The factor of safety will be known; the 
factor for ignorance will be eliminated. 
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DIESEL AIRCRAFT ENGINES 


Ti testing of an aircraft Diesel does not 
involve any particular problem other than per- 
haps, the starting of an engine of considerably 
higher compression ratio than is found in the 
gasoline engine. Starting an engine with a 
compression ratio as high as 18 to 1, naturally 
requires more powerful equipment than to turn 
over one with 6.5 to 1 compression. An item 
to be considered with relation to the starting, 
is the fuel injection system. If the injection 
pressure is too low or the holes in the nozzles 
are too big, the fuel will not atomize and mix 
with the air sufficiently to start combustion. 


The liquid-cooled, double-bank Deschamps 
Diesel shown on the test stand, is started by 


compressed air at 850 Ib. per sq. in. pressure. 
This air, when admitted to the left bank of 


The 1,200 hp. 12-cylinder Deschamps Diesel on the test stand. With the engine is its designer, Mr. D. J]. Deschamps. 


By PAUL H. WILKINSON 


cylinders through a distributor on the end of 
the valve camshaft, turns the engine over at 
120 rpm. and combustion starts in the right 
bank. After the air is shut off, combustion 
then starts in the left bank in the usual way. 
Decompression until the engine is turning 
over at this speed, is accomplished by sliding 
the camshaft axially to hold the valves open. 
A Bendix-Heywood two-stage air compressor 
is mounted on the engine. 


The engine is shown coupled to a Froude hy- 
draulic dynamometer, type DPX-6, of 1,500 hp. 
capacity, manufactured by the C. H. Wheeler 
Manufacturing Co. of Philadelphia. Short test 
runs of 5 to 6 hours’ duration have been com- 
pleted with this equipment, during ‘which the 
engine was run up to 1,300 rpm. and developed 


ON TEST 


850 hp. On the instrument panel above the 
engine, are the oil pressure and fuel pressure 
gauges, and the gauges for the cooling water 
which was used instead of Prestone for these 
tests. One of the tachometers is connected to 
the camshaft running at half engine speed, 
while the other is connected to one of the 
superchargers to check any slip which might 
occur in the clutches of the overrun drive to 
the latter. 


Previously, a two-cylinder experimental Des- 
champs engine had been run at various speeds, 
as is shown on the power curve, and from this 
ix was possible to predict the performance of 
the full-size, twelve-cylinder engine. In the 
latter case, the power output is slightly higher 
in proportion inasmuch as relatively less power 
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Power curve of experimental 2-cylinder 
Deschamps engine, and estimated power 
curve for 1,200 hp. 12-cylinder engine. 


is absorbed to drive the engine accessories. 
Fuel consumption well below 0.40 lb. per hp. 
hr. should be possible, as this has already been 
obtained with other aircraft Diesels under aver- 
age flight conditions. When in production, it 
is estimated that the weight of this model of the 
Deschamps Diesel could be brought down to 


at least 1.75 lb. per hp. 


For type-testing Junkers aircraft Diesels, a hy- 
draulic dynamometer or water brake of their 
own manufacture is used. These highly effi- 
cient machines are made in various sizes up 
to 7,000 hp. and are used extensively in Ger- 
many and other countries for a variety of 
purposes. Engines off the production line, are 
tested with propeller “clubs” on outdoor 
stands under the supervision of engineers in 


Maximum power and throttled power 
curves of 700 hp. Junkers “Jumo” 205-D 
Diesel. 


Wit 


Sirus 


How a Junkers “Jumo” 205 Diesel is run on the test stand before shipment from the factory. 


well-protected booths. The exhaust is led 
away in a large pipe and is adequately muffled 
before being released into the atmosphere. 
The power curve shows what the Junkers Jumo 
205-D (1937) Diesel will do. For take-off, its 
full rated power of 700 hp. is available, while 
630 hp. can be taken from the engine for a 
period of 30 minutes. For continuous cruising, 
560 to 590 hp. is available, this being 80 per 
cent of the rated power of the engine. Fuel 
consumption at full power is 0.37 to 0.40 Ib. 
per hp. hr.; while at cruising speed, it is 0.35 
to 0.37 lb. per hp. hr. These figures make an 
interesting comparison with the Jumo 5 (1935), 
which was rated at 560 hp. at 2,100 rpm. and 
cruised at 420 hp.; and the Jumo 205-C (1936) 
rated at 600 hp. at 2,200 rpm., with 520 hp. 
available for continuous cruising. It is evi- 
dent that increased rpm. had a good deal to 
do with this increase in power. 


The latest news from France is to the effect 


that the Coatalen 12 Vrs 2 Diesel is under- 
going its homologation tests at the Service Tech- 
nique de l’'Aeronautique Francaise (S.T.A.T.) 
in Paris. It is understood that a fuel consump- 
tion of 0.34 Ib. per hp. hr. has now been ob- 
tained, and that the engine will soon be ready 
to be test-flown. This fuel consumption is 
excellent in every way and undoubtedly can 
be still further reduced. Already, fuel con- 
sumption as low as 0.29 Ib. per hp. hr. has been 
reported in the United States, while a number 
of runs at 0.32 and 0.33 Ib. per hp. hr. have 
been made. Thus we see that fuel consump- 
tion of the gasoline engine is not fast ap- 
proaching that of the Diesel, as so many peo- 
ple would have us believe—on the contrary, 
as gasoline consumption is lowered, so is Diesel 
fuel consumption likewise being reduced. 


Fuel consumption is always an important fac- 
tor when long-range flights, such as the trans- 
atlantic crossing, are involved. At the present 
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moment, the fuel problem is causing Imperial 
Airways grave concern. One of their difficui- 
ties seems to be to carry a worthwhile payload 
—even 1,000 Ib. of mail —at a reasonable op- 
erating cost across the ocean. Hundreds of 
thousands of dollars have been spent on the 
“Mayo composite planes” (see DiEsEL PRoGREsS 
of December, 1937) in a frantic endeavor to 
find means of carrying the mail from South- 
ampton to New York. The upper and lower 
composite planes have been built and tested, 
and it has been shown that it is possible to 
separate them in the air. But it has not been 
shown, however, that the upper or mail-carry- 
ing plane can be successfully launched in this 
manner under average weather conditions at 
its full flying weight of over 20,000 lb. for the 
crossing. 


In another attempt to solve the problem, Im- 
perial Airways has ordered that eight of their 
45,000 Ib. “Empire” flying boats now under 
construction, should be strengthened to permit 
the carrying of 5,000 lb. additional payload 
over and above the 1,000 Ib. mail load for 
which they were designed. Structural changes 
would add 3,000 Ib., so that the gross weight of 
the plane would be increased to 53,000 Ib. 
Cruising with 18 per cent additional weight in 
this manner, will involve taking more power 
from the engines which again will increase 
their fuel consumption. If the engine power 
output is kept the same as before, the flying 
speed will be reduced and the time required 
for the crossing will be increased, which 
amounts to the same thing. 


It is not an easy matter to get a flying boat 
in an overloaded condition such as this off 
the water, even under the best conditions. If 
passengers are on board, the risk is greater 
still. Imperial Airways, aware of this risk, 


now proposes to have the transatlantic flying 
boat take off with a light load of gasoline and 
then be refuelled for its long journey from 
a “tanker” plane in the air. While it is true 
that planes have been refuelled in this man- 
ner before, only comparatively small quantities 
of fuel have been transferred and then only 
under “stunt” conditions and at pilots’ risk. 
To attempt to transfer large amounts of fuel 
in this manner as a routine procedure, whether 
there are passengers on board or not, certainly 
shows poor judgment. 


Can it be that Imperial Airways deliberately 
chooses to ignore the terrible risk of drench- 
ing the transatlantic plane with gasoline 
through misjudged or interrupted fuel connec- 
tion in bumpy weather, when a spark of static 
electricity would be all that was needed to set 
the planes on fire? Can it be that Imperial 
Airways has so soon forgotten the terrible dis- 
asters which have occurred to flying boats with- 
in the last few months while dumping (or 
transferring) their gasoline while in the air? 
Does not Imperial Airways remember what 
happened to the Pan American-Grace air- 
liner off Panama last August, when 14 people 
lost their lives; to the Pan American “Samoan 
Clipper” in the South Seas last January when 
Capt. Musick and his 6 companions were 
burned to death; and to the Italian plane in 
the South Atlantic last February when 4 out 
of the 5 occupants perished in like manner? 
Can it be that Imperial Airways will risk a 
repetition of these disasters when they can be 
avoided? 


These, indeed, are weighty questions to be 
considered before embarking on an enterprise 
in which the risk is out of all proportion to the 
gain. If Imperial Airways had ordered sturdy 
four-engined seaplanes with ample room for 


Power output and fuel consumption curves 
of 600 hp. Coatalen 12 Vrs 2 Diesel. 


adequate crews, and had arranged to launch 
them from land catapults across the ocean, 
then they would have accomplished something. 
If they had then obtained Diesel engines for 
these planes, their problem of carrying 1,000 
Ib. of mail, or even two or three times this 
amount, would have been solved. 


The same line of reasoning applies to their 
flying boat situation. If they had insisted on 
the Air Ministry developing 1,000 hp. Diesels 
for their transatlantic planes before they made 
even so much as one trial flight across the 
ocean, there would have been such a popular 
outcry that the engines would have been pro- 
duced. There can be no question now as to 
what engine is best suited to their needs. 
Great Britain should have these much-needed 
Diesels without delay, not only for the Empire 
routes of Imperial Airways, but for their Royal 
Air Force and their National Defense. 


The 600 hp. Coatalen 12 Vrs 2 Diesel which is now undergoing its homologation tests in France. 
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SERVICING OIL-WASHED-AIR CLEANER 
AS USED ON MANY TRACTOR AND 
INDUSTRIAL ENGINES 


By FRED R. NOHAVEC* 


Mow articles have been written on tak- 
ing care of tractors and tractor equipment after 
the fall work is done and before the tractor is 
put up for the winter. The modern tractor is 
used so much for year-around work that the 
tractor should be watched constantly and re- 


pairs made as required. 


Tractor INVESTMENT 


The investment in a tractor makes it important 
enough so that it should always be kept in 
first-class operating condition. To do this, 
every part subject to wear or deterioration 
should be watched carefully and checked con- 
stantly. However, one of the most important 
factors, in getting the most from your invest- 
ment, is to take care of the air cleaner which 
was put on the engine to insure a supply of 
air free from dust. 


Purpose OF AiR CLEANER 


The air cleaner is put on the tractor, or power 
unit engine, to prolong its life and perform- 
ance by preventing dirt and grit from entering 
the engine along with the air required for 
combustion, thus reducing excessive wear on 


moving parts. 


WHEN TO SERVICE CLEANER 


The cleaner can do its work best only when 
it is serviced properly. It should be serviced 
often enough so that no dust can get through 
to the engine. It is difficult to state just how 
often an oil-washed cleaner must be serviced 
for this depends largely on the dust conditions. 
However, the operator must keep in mind that 
the service a motor will give depends on how 
well the cleaner is cared for and, therefore, he 
is charged with the responsibility of giving the 
air cleaning equipment regular and constant 
attention. Always bear in mind that the dustier 
the air condition, the more often attention will 
need to be given to the cleaner. 


Servicing the cleaner should not be left to 
memory or guesswork, but should be checked 


*Donaldson Company, Inc., St. Paul, Minn. 


by inspecting the cleaner cup at regular in- 
tervals during the operating time. After a few 
inspections the operator can easily tell how 
rapidly the dust collects. As dust collects in 
the cup of an oil-washed cleaner the oil begins 
to thicken. Before the oil becomes too thick 
to flow freely it should be replaced. Under 
unusually severe dust conditions this may be 
necessary two or three times a day, but under 
average farming conditions daily servicing is 


generally sufficient. 


O1t-WaAsHED-AIR CLEANERS IN GENERAL USAGE 


Most tractors and industrial engines are now 
equipped with an oil-washed cleaner or an oil 
bath cleaner. The servicing and the grade of 
oil used apply equally well to both types. 


CARE OF THE O1L-WASHED-AIR CLEANER FOR 
MAXIMUM EFFICIENCY AND PROTECTION 
The best performance of an oil-washed cleaner 
is obtained by keeping the oil level up to the 
bead at the center of the oil cup, which is 
called the oil level bead. Raising the oil level 
above this point does not increase the efficiency, 
and to use a higher level is a waste of oil, and 
in some cleaners may be very detrimental, if 

too high an oil level is carried. 


To get the best results from an oil-washed 
cleaner the following points should be care- 
fully followed: 


(1) Inspect connections from cleaner to car- 
buretor and manifold frequently to see 
that connections have not become loos- 
ened. When throttle and choker shaft have 
become worn they should be replaced or 
sealed. An unbelievable amount of dust 
can go through a very small opening and 
do a great deal of damage. 


(2) Fill oil cup with an oil that will flow 
freely under the prevailing temperature. 
In summer an oil of SAE 30 or 40 rating 
may be used, or it may be satisfactory to 
use the same grade of oil as used in the 
engine crankcase. In cold weather it is 
best to use a 20 oil in temperatures above 


freezing, and an SAE 10 oil at temperatures 
of zero to 30° above. At temperatures be- 
low zero it is best to use SAE 10 or lower, 
unless the temperature is 30° below, when 
it may be necessary to dilute SAE 10 oil 
with Diesel fuel oil. Do not use gasoline 
to dilute the oil, as gasoline evaporates. 
Always use an oil that flows freely and 


easily under existing temperatures. 


Service cleaner as often as it needs it. The 
best time to do this is at noon and again 
at night just after the engine is stopped, 
but before the engine has stood for any 
length of time. If the cleaner is left to 
stand for some time, the fine dust settles 
out of the oil, leaving a layer of clean 
oil at the top. This may lead the operator 
to believe that all of the oil is clean, 
whereas there may be a heavy layer of dirt 
in the bottom of the oil cup, and the next 
day’s run may collect enough dust to over- 
load the cleaner. 


(3 


The screens in an oil-washed-air cleaner will 
require very little attention if the above in- 
structions are followed. However, the filter 
element, or the screen condensing element, 
should be inspected whenever the cup is re- 
moved, because lint, chaff and other light ma- 
terials do not settle in oil rapidly, and occa- 
sionally a small deposit may accumulate. This 
can easily be washed by dipping the lower part 
of the cleaner in a bucket of gasoline. 


The air cleaner used on tractor and industrial 
engines may be referred to as the life of a 
motor; for this reason we are repeating the 
service bulletin which is included in many 


tractor service manuals. 


OPERATION AND CARE OF THE OIL-WASHED-AIR 
CLEANER 

The air cleaner is put on the tractor engine 
to prolong its life and performance by prevent- 
ing dirt and grit from getting into the engine, 
causing excessive wear on all operating parts. 
However, the tractor operator is of necessity 

And now please turn to page 60 
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“Dolomite II,” powered with two Alco locomotive type direct reversible 8 cylinder, 720 hp., 600 rpm. engines. 
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“DOLOMITE 


Bou: for coastwise, canal and lake ser- 
vice, this oil tanker has twin screw Diesel en- 
gines for propulsion. The machinery is located 
in the stern of the ship and there are several 
interesting items that add to the completeness 
and simplicity of the arrangement. 


Across the front of the engine room is the 
switchboard which not only carries the elec- 
trical instruments, but also the dials giving 
the engine telegraph signals from the pilot 
house and the pyrometer for the main engines. 
On the starboard side outboard of the main 
engine are the auxiliary generating units and 
the work bench is in the forward corner. On 
the port side are the heat exchangers, the con- 
denser, and the pumps. The lubricating oil 
purifier is in the forward corner. Way aft in 
between the tail shafts is the steam boiler. 


By JOHN W. ANDERSON 


On the deck above the engine room are the 
galley and many of the living quarters. These 
are roomy and comfortable. There are win- 
dows around the engine room trunk where it 
passes through the living quarters. 


The most interesting items are, of course, the 
main propelling units. Built right and left 
hand, these two Alco Diesels stand alongside 
of each other in the middle of the engine room. 


The main engines are fully enclosed and direct 
reversible. Each engine has eight cylinders, 
1214” bore by 13” stroke, of the four cycle, 
solid injection type, and is rated at 720 hp. at 
600 rpm. Already described in detail in Vol. 2 
of the Encine Caracoc, beginning on 
page 137, it is unnecessary to discuss them here 


except to describe the reversing mechanism. 


These engines are reversed by sliding the cam- 
shaft longitudinally.. The entire control of the 
engine is centered in the single large hand- 
wheel located at the side of the engine near 
the middle of its length. If the top of the 
handwheel is turned toward the bow of the 
vessel, the engine runs ahead; if toward the 
stern, the engine runs astern. The mid-motion 
of the handwheel places the camshaft in the 
proper position and vents the engine cylinders. 
When the handwheel is moved to its extreme 
position, maximum fuel and starting air are 
turned on, and the engine starts. As soon as 
the engine starts to turn, the handwheel is 
turned back to give the desired speed. To 
stop the engine, the handwheel is moved nearly 
to mid-position. The whole action is simple 


and rapid. 
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Farrel Birmingham reduction gears rated 
at 1,000 hp., reducing from 600 to 304 rpm. 


This is made possible by the pneumatic oper- 
ating arrangements used. The cylinders are 
vented by pneumatically lifting the safety- 
relief valves. The air starting valves are also 
operated pneumatically from distributors situ- 
ated on the end of the fuel injection pump 
shaft. 


In order that the engineer may know the 
speed of his engine, there is a tachometer dial 
located at the control station. A small red 
hand on the tachometer dial turns continu- 
ously with the engine, so that the operator 
may know when the engine is running and in 
which direction. It gives him a positive check 
on the proper response of the engine to the 
control gear. 


The main engines drive the propellers through 
Farrel-Birmingham reduction gears. The re- 
duction in speed is from 600 rpm. engine 
speed to 304 rpm. propeller speed. These gears 
are rated at 1,000 hp. to give an ample margin 
for contingencies in service. Several of these 
engines have been installed for continuous ser- 
vice at a rating of 150 hp. per cylinder, using 
Buchi superchargers, and later these engines 
may be supercharged. In operation these gears 
run very smoothly. 


An interesting little item is the method of 
marking the engine telegraph dials. They are 
marked for 50, 100, 200 and 300 rpm. of the 
propellers, ahead and astern. The operator 
can easily see these from his position between 
the engines. Adjacent to the signal dials is 
the Taylor pyrometer with the two eight-point 
switches, one for each main engine. 


Intake air for the main engines is taken di- 
rectly from the engine room through the head- 
ers on the engines. Exhaust is from the after 
end of the engine headers into the Titusville 
boiler located at the after end of the engine 
room. This boiler is of the Scotch single fur- 
nace type with Dutch oven and is fitted with 
independent oil firing for maintaining the 
steam pressure when the vessel is in port and 
the propelling engines are not running. 


30 hp., four-cylinder, four-cycle Cater- 
pillar auxiliary generating unit. 


This boiler supplies steam for heating the liv- 
ing quarters, for the steering gear, the deck 
winches, a steam whistle, and for the Moore 
steam turbine on one of the auxiliary generat- 
ing sets. In addition to the steam whistle, 


there is an air horn. 


Fuel oil is supplied to the main engines from 
the bunker tanks in the forward corners of the 
engine room by motor driven transfer pumps 
through Protectomotor filters. 


Each engine has its own lubricating system 
with attached pump for circulating the oil and 
maintaining the pressure. All parts of the 
engine needing lubrication are taken care of 
by this one system. Mounted on the engine 
is a twin Schutte Koerting filter. In addition, 
there is the Hydroil centrifugal already men- 
tioned as located in the forward port corner 


of the engine room. 


Cooling water is circulated on the closed sys- 
tem through the engine jackets and the heat 
exchanger by motor driven Worthington cen- 
trifugal pumps. Thermometers are fitted on 
the inlet and outlet connections and a valve 
on the inlet near the operator's station per- 
mits of controlling flow through the jackets 
during maneuvering. 


Two motor driven starting compressors are 
fitted and ample storage capacity is provided 
to take care of maneuvering of the main 
engines. 
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The turbine of the steam driven auxiliary gen- 
erating set already mentioned operates con- 
densing, and the condenser equipment with the 
necessary pumps is located on the port side of 


the engine room. 


The second auxiliary generating set consists 
of a four cylinder, four cycle Caterpillar Diesel 
rated at 30 hp. at 1,200 rpm. and direct con- 
nected to a Westinghouse alternator and ex- 


citer. This engine is a standard unit such as 


The switchboard carries the electrical in- 
struments, the Taylor pyrometer for the 
main engines, and the dials giving the 
engine telegraph signals from the pilot 
house. To the extreme left is the Goulds 
Hydroil lubricating oil centrifugal purifier. 


Built right and left hand, these two Alco four-cycle, solid injection 720 hp. 
Diesels stand alongside of each other in the middle of the engineroom. 


is described in the Diese ENGINE CATALOG, 
Vol. 2, beginning on page 25. The alternator 
generates 60 cycle current at 230 volts. On the 
switchboard is a Ward Leonard voltage regu- 
lator. Lighting circuits on the vessel are 
standard 110 volts, but the 220 volt circuits 
are used for power. 


This layout of machinery gives good accessibil- 
ity to all of the units and convenience of 
operation. And the important item of econ- 
omy of operation has not been overlooked 
either. The steam boiler with steam and 
Diesel driven auxiliary sets permits of adjust- 
ment of machinery in operation to suit the 
conditions at the moment and take full ad- 


vantage of all possible economies of operation. 


NANCY ANN III 


By GEORGE D. CROSSLEY 


, Nancy Ann III was designed and built 
by Henry C. Grebe & Co., Inc., Naval Archi- 
tects, and is owned by Albert Stein of Chi- 
cago, Ill. 


Principal dimensions are 62 ft. 10 in. overall, 
61 ft. 6 in. waterline, 14 ft. 8 in. beam, 3 ft. 
9 in. draft. 


Fitted with a pair of eight cylinder, 150 hp. 
Superior Diesel engines, this trim yet spacious 
vessel has a speed of 16 miles per hour. The 
boat and engines are equipped with Bendix 
Vacuum Controls on the bridge, and both the 
throttles and reverse gears are operated by 
these controls. Exide 32 volt heavy-duty start- 
ing batteries are used for lighting the vessel 


in addition to engine starting. 


Three double staterooms aft, two tiled lava- 


tories, comfortable deckhouse, galley and crew’s 


quarters forward, together with her depend- 
able and successful Diesel operation, all be- 
speak of Mr. Stein's complete satisfaction 
with the Nancy Ann III after considerable 
cruising experience. Of noteworthy import- 
ance is the fact that she is insulated for both 
sound and heat. 


Engine room of “Nancy Ann III” show- 
ing ample space available around two 
Superior Diesel engines. 


PALOMAR MOUNTAIN 
Continued from page 27 
Engine No. 1 


Fuel Oil Used 1970 Gallons 


Lubricating Oil Used 
Kwh. Generated 19820 
Hours of Operation 538 
Average Load 36.8 Kw. 


Aver. Fuel Consumption 


.0997 Gal/kwh. 


Kwh. Generated 15560 

Hours of Operation 409.9 

Average Load 37.96 Kw. 

Aver. Fuel Consumption 0935 Gal/kwh. 


During the eighteen months that the plant has 
been in operation very accurate data has been 
kept of operating costs. Readings of instru- 
ments are taken twice a day and a log kept. 
One operator only is on duty and then for 
eight hours. When on duty his time is divided 


Fuel Oil Used 
Lubricating Oil Used 


Engine No. 2 


1456 Gallons 


between the generating equipment and ma- 
18 cy chine work in the shop. On an average it is 


FROM THE STARS... 


But No Vibration from the Diesel Engines 


orfund Vibro-Dampers are playing one of their most im- 
portant roles in connection with the largest telescope in 

the world at the Mt. Palomar Observatory. Here is installed 
the famous 200 inch disc cast by the Corning Glass Works. 


To make possible the operation of two 120 hp. Enterprise 
Diesel generating sets, it was vital that no vibration be trans- 
mitted to the adjacent telescope mechanism. The effectiveness 
of Korfund Anti-Vibration Products installed is proven 
by a repeat order for a 225 hp. Enterprise Diesel which will 
also be isolated by Korfund. 


KORFUND 


VIBRATION 
CONTROL 


The KORFUND CoO.,, Inc. 
48-26 THIRTY-SECOND PLACE 
LONG ISLAND CITY, NEW YORK 
————Use Quickmail Coupon No. 21 ———— 


estimated that not over one-third of his time 
is spent on the generating equipment. When 
the operator is off duty, the generating equip- 
ment operates without attention. This, of 
course, is made possible only because of the 
protective equipment and the Leeds & North- 
1up equipment which controls the speed and 
load conditions on the engines. An alarm 
operated from batteries is arranged to sound 
in case of failure of power and in this case it 
is the duty of the operator to see that power 
is available again. So far the operator has 
had his sleep interrupted only twice and then 
the shutdowns were only from minor causes 
and power was available again in a few 


minutes. 


The experience gained from a year and a half 
of operation has convinced the Institute of the 
economies to be gained from the generation of 
their own power at Palomar. Careful checks 
have recently been made of the relative costs 
of generated and purchased power and it has 
been decided to continue the generation of 
power. This will require the installation of 
additional generating equipment since the 
existing units will be unable to handle the load 
when the 200-inch telescope is put into oper- 
ation. Estimates of the plant load when the 
observatory is finally put into operation show 
that the plant capacity should be increased 
by an additional generating set rated at 150 
kw. with a 25 per cent overload capacity for 
one-half hour. This will give considerable 
range in generating capacity which may be 
connected to the bus, as a range from 60 kw. 


to 270 kw. is available. 


The excellent performance of the existing sets 
has justified the Institute in recently placing 
an order for another Enterprise generating set 
rated as above. This generating set will be 
powered by an Enterprise type DSW-6, six 
cylinder, 10-inch bore x 13-inch stroke engine 
similar to the existing engines. This engine 
will be direct connected to a 175 kw., 3 phase, 
60 cycle, 480 volt Westinghouse generator and 
exciter. Auxiliary equipment for this generat- 
ing set will be similar in all respects to the 
existing sets. The new generating set will be 
installed in the power house within a few 
months in time for additional heavy construc- 


tion work on the telescope later this year. 


When the 200-inch telescope is finally put into 
cperation the power for moving and control- 
ling this marvel of man’s ingenuity will be 
furnished by Diesel power. It is no more than 
fitting that the latest laboratory product should 
be powered by the latest product of the com- 


mercial world, the Diesel engine. 
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FAIRBANKS-MORSE ANNOUNCES 
OPENING OF DISPLAY ROOM 


MORSE & CO. has an- 
nounced the formal opening of its display 
room on the first floor of the modernized and 
renamed Fairbanks-Morse building at 600 S. 
Michigan Ave., Chicago. Dominating the ex- 
hibit here is a ten-ton, eight-cylinder Diesel 
engine for marine service. Grouped about this 
are electrical machinery, pumps, scales, rail- 
road and farm equipment, household appli- 
ances, automatic coal burners and air condi- 
tioners — products. that are manufactured in 
Fairbanks-Morse factories throughout the coun- 
try and sold all over the world. 


The exhibit room is geometrical rather than 
modern in architecture, and a power motif is 
carried out by a gear design in the floor. The 
color scheme of the entire display is aluminum 


with vermilion trim. 


The company early in January moved its gen- 
eral offices to this new location from 900 S. 
Wabash Ave., headquarters of the firm for a 
third of its 108 years. Present offices are but 
eight blocks from the site of the first Fairbanks- 
Morse store in Chicago on State St. near 
Madison St. The firm was first known here as 
Fairbanks & Greenleaf Co. After the com- 
pany’s property was destroyed by the Chicago 
fire in 1871, Charles Hosmer Morse began 
business as Fairbanks, Morse & Co. As the 
company grew and required larger quarters, it 
moved first to the northwest corner of Lake 
and LaSalle Sts., later to Franklin and Monroe 
Sts., then to 900 S. Wabash Ave. 


Qonpenser SERVICE” & ENGINEER- 
ING CO. announce a recently developed Rib- 
bon Counterflow Exchanger and Cooler with 


the following noteworthy advantages: 


This exchanger or cooler has narrow, flat pas- 
sageways for both liquids, arranged for truc 


counterflow heat transfer. 


There are no gasketed joints which could per- 
mit leakage between fluids, resulting in con- 


tamination. 


All passageways or transfer surfaces are acces- 
sible for cleaning. The passageways for one 
liquid can be opened for cleaning by remov- 


ing two heads, without even shutting off the 


flow of liquid through the other passageway. 
Passageways are streamlined to reduce turbu- 
lence and friction losses. 

The passageways are very thin, causing inti- 
mate contact between all particles of the liq- 
uid and the heat transfer surface. This gives 
a very high heat transfer rate. 

Performance tests, liquid to liquid, gave re- 
sults considerably above the conventional tubu- 
lar type exchanger. With clean surfaces, heat 
transfer rates of over 500 btu. per sq. ft. per 
degree Fahr. are obtained. 

Full information may be obtained by writing 
to the Editor of Dieser Procress, 2 West 45th 
Street, New York, N. Y. 


Denton, Texas and 


When the Denton, Texas, municipal power plant 
installed a 1000 hp. DeLaVergne Diesel engine 
in 1933 an ALNOR rectangular exhaust pyrom- 
eter was specified. When a second 1000 hp. 
DeLaVergne was purchased last year an ALNOR 
pyrometer was again specified—and logically so. 
Only through a regular check of exhaust tem- 
peratures can the engine operator be sure of the 
combustion conditions of each cylinder of his 
Diesel engines. 

When load and combustion conditions are 


Alnor Pyrometers 


known, the maximum efficiency and the lowest 
operating costs can be obtained. 

The ALNOR rectangular exhaust pyrometers 
used in the Denton plant are ideal for either 
marine or stationary Diesel service. Ruggedly 
built, fume proof, water-tight and dust-tight. 
Built in terminals. There are no connections to 
solder or tape or cause circuit difficulties. 

The Rectangular type is only one of the com- 
plete line of ALNOR exhaust pyrometers used 
wherever Diesel engines are operating. 


Use Quickmail Coupon No. 26 to obtain catalog. 


ILLINOIS TESTING LABORATORIES, Ine. 


423 NO. LaSALLE ST. 


CHICAGO, ILLINOIS 


TESTING ENGINEERS AND MANUFACTURERS 


Alnor’? and Price Measuring Instruments 
Products 38 Years’ Experience 
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Diesel Power Plant Buildings 

Cooling Water Systems 

Lubricating Oil Systems 

Fuel-Oil Storage and Handling Systems 
Intake and Exhaust Systems 

Stationary Installation Check List 
Engine Driven Cotton Gin Check List 
Commercial Ice Plant Check List 

Engine Driven Pumping Plant Check List 
Marine Diesel Engine Installation Data 
1340 kw. Municipal Power Plant and 
Water Works 

Printing House Power Plant 

Three Unit Generator Drive 

120 ft. Twin Screw Yacht 

Forging Company Power Plant 

Small Two Unit Power Plant 

Drive for Feed Grinders 

Feed Grinder and Blower Drive 

Rubber Stamp Manufacturer 

2500 kw. Municipal Power Plant 
Alternative Municipal Power Plant Station 
Without Basement 

Pumping Unit for Irrigation Purposes 
600 hp. Tug 

1500 kw. Municipal Power Plant 
Skyscraper Power Plant 

2000 kw. Municipal Power Plant 

130 ft. Twin Screw Yacht 

Creamery Power Plant 

Diesel Electric Pumping Station 
Country Residence Power Plant 

Deep Well Pump Plant 

279 ft. Twin Screw Yacht 

1500 hp. Diesel Electric Marine Drive 
Two Unit 15 kw. Country Residence Power 
Plant 

Stove Manufacturing Power Plant 
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200 APPLICATIONS 


Edited by JOHN W. ANDERSON 


300 Pages @ 9”x12” e 511 Illustrations 


A New Book on Diesel Applications. 


Three Hundred Pages of 


Plans Depicting Hundreds of Successful Diesel Applications—A 
Remarkable Book in Which Has Been Gathered Together the 


Experience, the Know-how of an Entire Industry. 


Each Plan 


Described in Detail. The Problems Met and Solved Fully 


Described. 


Something entirely new in technical books. Every facet of the 
industry covered, every type of application illustrated and 
described. Actual trim size is 9” x 12” with spiral binding. 


CONTENTS 


7100 kw. Municipal Power Plant 

Hp. Reduction Gear Tug 

Portable Diesel Driven Compressor Unit 
Three Unit Country Residence Power Plant 
Belt Drive for Slow Speed Compressor 
Belt Driven Generators 

65 ft. Twin Screw Yacht 

3 kw. Country Residence Power Plant 
21,000 bbl. Canal Type Tanker 

235 hp. Tug 

Deep Well Pump Drive 

3% kw. Country Residence Power Plant 
Outboard Drive for Tanker 

Diesel Electric Side Wheel Ship 
Department Store Power Plant 
Self-Propelling Pipe Line Dredge 
Instrument Manufacturer’s Power Plant 
Tanker Cargo Pumps 

1455 kw. Municipal Power and Water 
Works Plant 

150 hp. Tug 

42,000 kw. Municipal Power Plant 
Sewage Pumping Plant 

Restaurant Power Plant 

Fast Coastwise Passenger Ship 

5700 kw. Power Plant 

Pilot House Control by Mechanical Means 
Diesel Driven Tender 

117 ft. Survey Boat 

Municipal Hydro and 1890 kw. Diesel 
Plant 

15,000 Ton Tanker 

600 kw. Municipal Power Plant 
Self-Propelling Pipe Line Dredge 

Quarry Power Plant 

600 kw. Municipal Power Plant 

Hopper Type Dredge 

Auxiliary Set Assemblies 

Laundry Power Plant 

Cotton Oil Mill Power Plant 

1000 hp. Tunnel Stern River Towboat 
1700 kw. Municipal Power Plant 


DIESEL PROGRESS—Two West Forty-Fifth Street—New York City 


Enter my order for a copy of the DIESEL APPLICATION PLANBOOK, Volume One, for which I enclose $2.00—it being understoed 


that shipment will be made, postage prepaid, immediately. 
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Pipe Line Dredge 

Marine Remote Controls 
Sewage Pumping Station 

450 kw. Floating Power Plant 
Purse Seine Boat 

1800 hp. Flour Mill Power Plant 
3000 kw. Municipal Power Plant 
149 ft. Ferry 

Six-Wheeled Bus 

State Park Power Plant 

Resort Hotel Power Plant 

700 hp. Tunnel Stern Tug 
Diese! Electric Bus 

Crane or Shovel Hookup 
Elevator and Cenveyor Drive 
Semi-Portable Compressor Unit 
2000 hp. Locomotive 

7. Ton Locomotive 

650 hp. Tug 

Beam Trawler 

300 hp. Tug 

2000 kw. Factory Power Plant 
80 ft. Ferry 

480 ft. Tanker 

30 Ton Locomotive 
Semi-Portable Compresser Unit 
Tropical Aviation Station 

2000 hp. Locomotive 

300 hp. Locomotive 

FT Diesel Electric Ferry 
Swimming Pool Pumping Plant 
Cold Storage Warehouse Power Plant 
Gold Mine Power Plant 
Dredging Pump Drive 

Radio Shielding 

Cotton Oil Mill Drive 
Camshaft Chain Drive 
Centrifugal Pump Drive 

Quill Bearing Applications 

Ice Making Plants 

Dieselization in the Aircraft Industry 
Oil Well Drill Rigs 


Name 
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| = continue to receive a substantial 
share of attention at National and Sectional 
meetings of the Society of Automotive Engi- 
neers. In Cleveland, on February 14, John 
Dickson of General Motors, speaking on his 
company’s new Diesels, brought out that one 
Diesel locomotive will replace three conven- 
tional steam locomotives when used on long 
cross-country runs, because of its dependa- 
bility and trouble-free service. 


Huge flying boats carrying 100 passengers and 
powered by 1,500-hp. Diesel engines flying to 
Europe non-stop at 300 mph., were envisioned 
for the future by C. H. Schildhauer of Pan 
American Airways at the SAE National Aero- 
nautic Meeting in Washington, D. C., March 
10 and 11. “The compression-ignition engine 


WW 


with its minimized fire risk, cheaper fuel, elim- 
ination of radio interference, and low specific 
fuel consumption, may find its place in long- 
range flight operations,” he stated. 


At the Tulsa Section, W. S. Baker, the in- 
ventor of “Double-Seal” piston-rings, reported 
that the use of sealing rings in the upper 
grooves of the pistons of large slow-speed 
Diesels minimizes blowby and improves effi- 


A NEWLY designed high-torque indexing 
and free-wheeling clutch has just been an- 
nounced by the Morse Chain Company, makers 
of power drive equipment. 


Designed to fill the need for a simple, high- 
grade, inexpensive clutch to transmit power in 
one direction, this new unit's construction em- 
bodies some interesting features to ensure 


NEWS 


ciency. However, he qualified, all efforts to 
apply sealing rings to high-speed automotive 
type Diesels have failed because of a conse- 
quent increase in oil pumping of about 20 
per cent. 


Further progress in the work of standardizing 
voltages for electrical equipment on Diesels 
has been reported by L. E. Lighton, chairman 
of the Electric Equipment Division of the SAE 
Standards Committee. A special subdivision 
will be appointed to handle the job, he an- 
nounced. 


At the February meeting of the Automotive 
Fuels Division of the Cooperative Fuel Re- 
search Committee, with which the SAE _coop- 
erates, it was recommended that, for the pres- 
ent, the group working on a suitable fuel-in- 
jection nozzle for the high-turbulent Diesel 
conversion of the C.F.R. engine, continue to 
use the Bosch nozzle originally fitted to the 
engine. At a later meeting, the C.F.R. Com- 
mittee, following the recommendations of a 
reorganization report, decided to change the 
name of each group working under the Com- 
mittee from “Section” to “Division.” In the 
approved set-up the Automotive Diesel Fuels 
Division was assigned ignition-quality projects. 


NEW MORSE CHAIN CLUTCH 


smooth, positive cam action and to eliminate 
ratchet noise and backlash. 


In this new Morse clutch, multiple cams are 
used, spaced alternately with hardened ground 


steel rollers to distribute the load evenly on 
each cam —a feature which permits high torque 


loads without danger to the cam surfaces and 
allows greater cam contact surface for a given 
clutch diameter. 


The cam action is governed by two leaf springs 
that contact shouldered surfaces milled at each 
end of the cams. The point of spring contact 
is such that a rocking action is created, with 
the fulcrum point at the center of the cams. 
Thus, when the speed of the inner and outer 
races synchronize, the cams immediately roll 
into a locking or driving position. The profile 
of the cams has been scientifically developed so 
that grip and breakaway are remarkably pre- 
cise, without noise or shock. 


For descriptive bulletin on this useful new 
clutch, write the Editor, 2 West 45th Street, 
New York City. 


WORTHINGTON DIESEL 
ENGINE POWER... 
is PROFITABLE POWER 


A 400-horsepower Worthington Diese! installation 
in municipal power and light service 


OWER users in every field 
can be assured of profitable 
Diesel power by having their 
requirements analyzed by 


Worthington engineers. 


50 to 1500 horsepower 


FOR CONTINUOUS HEAVY DUTY AT MEDIUM SPEEDS 
Every type of drive 


ORTHINGTON air compressors for starting, 
rotary pumps for fuel transfer, and centrifugal 
pumps for jacket cooling, give additional service 
security through the undivided responsibility of one 


maker. 


More than 35 years in 
meeting the power needs 
of every industrial service 


@ Literature on request 
(Use Quick Mail Coupon No. 28) 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
General Offices: HARRISON, NEW JERSEY 
Offices and Representatives in Principal Cities 
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DIESEL 
ENGINES 
DESCRIBED 


Alco—Locomotive type 
Alco—1714"'x25" Four cycle 
Alco—Sulzer, Two cycle 
Allis-Chalmers 

Atlas Imperial—all types 
Buckeye Machine Co. 
Buda—all types 
Caterpillar—all types 
Chicago Pneumatic—two types 
Coatalen—Aviation 
Cooper-Bessemer—four types 
Cummins—all types 
Deschamps—Aviation 
DeLaVergne—all types 
Enterprise Engine 
Fairbanks-Morse—five types 
Guiberson—Aviation 

Hall Scott 

Hercules—all types 

Hill Diesel 

Hooven, Owens, Rentschler 
Ingersoll Rand—Type ‘‘S”’ 
International Harvester Co. 
Junkers—Aviation 

Lister Diesel 

Lorimer Diesel 
Mercedes-Benz—Aviation 
Murphy Diesel 

Standard Diesel 

Stover Diesel 
Superior—Type ‘‘A’’ 
Superior—Type ‘‘S”’ 
Ruston Diesel 
Victor—Vertical 
Victor—Horizontal 
Waukesha-Hesselman 
Weber—Vertical 
Weber—Horizontal 
Western Diesel 
Winton—Two cycle 


Fifty-seven different models de- 
scribed and illustrated in color 
and full section. 


FIFTY-SEVEN DIESEL ENGINES 


Described in Detail by JOHN W. ANDERSON 
Aviation Section by PAUL H. WILKINSON 


320 Pages —10%4"x13'2"—610 Illustrations, $3.00 


HIS new book on Diesel engines 

is entirely different from any 
other book previously published on 
the subject. In this new book fifty- 
seven Diesel engines are described 
in detail, illustrated in color and in 
full section. 


John W. Anderson, author of the 
well-known book ‘Diesel Engines ;”’ 
editor of ‘‘Diesel Application Plan- 
book, Vol. One’’ and contributing 
editor to DIESEL PROGRESS, one 
of the most experienced and best 
known engineers in the Diesel in- 
dustry, has described in intimate 
detail these fifty-seven Diesel en- 
gines. In this book he goes into the 
matter of individual design, dis- 
cusses the features of design of each 
engine in clear cut, thoroughly un- 
derstandable manner and makes 
it possible for the reader to grasp 
readily and quickly the differences 
between the various makes and 
types of engines now available on 
the market. He makes it possible to 
select from these fifty-seven dif- 
ferent models the one engine fitted 
to the job in mind. 


Beautifully illustrated in color, with 
sectional drawings visualizing with 
complete clarity the design features 
of each engine, this new book brings 
you under one cover a marvellously 
clear picture of the engines now 
available. Right up to the minute, 
as modern as tomorrow, printed 
on a big page size (1014''x 1314") to 
make the illustrations readable, 
this new book is indispensable to 


(1) The Birth of the Diesel Engine 
(2) Vibration Elimination 

(3) Noise Elimination 

(4) Flexible Connections 

(5) Air Filtration 

(6) Ponca City, Okla. 

(7) De mt Store Application 


(8) Port Clinton, Ohio 


ADDITIONAL CHAPTER HEADINGS 


(9) Sailors Snug Harbor 
(10) Chicago Diesel Fire Boat 
(11) 580 Fifth Ave., New York 
(12) Mobile Ice Plant 
(13) New York University 
(14) Parke Davis Company 
(15) Imperial Irrigation District 
tudy (16) LaPorte City, Iowa 
(17) 8000 kw. Shanghai Plant 


the Consulting Engineer, Diesel 
Salesman, prospective Diesel engine 
buyer—yet the price is but $3.00 
postpaid. 

In addition to the section of this 
new book devoted to engine de- 
scriptions, nearly 150 pages of addi- 
tional material of vital interest to 
you will be found immediately fol- 
lowing the engine articles — see 
chapter headings hereunder. Your 
particular attention is drawn to the 
“Birth of the Diesel Engine’’ chap- 
ter because here you will find how 
the Diesel engine started, who was 
Dr. Diesel, what happened to him 
—original data never previously 
published on his early trials and 
tribulations—an intensely interest- 
ing chapter. 


The blueprint section of the book, 
following the style set by volume 
one of the DIESEL APPLICATION 
PLANBOOK last year, will be found 
worth the price of the book. Eighty 
odd pages of new plans, new appli- 
cations, bringing you up-to-date 
with what has happened during the 
past year in applying Diesel engines 
to varying power problems. 


We offer you this new book believing 
it to be the finest book of its type 
ever produced, authoritative, in- 
formative, beautifully printed and 
bound—a book you will be proud to 
own, a book from which you will 
obtain much useful information. 
May we hope you will use the 
coupon hereunder to-day—now. 


(18) 15,000 kw. Hydro Standby plant 

(19) 22,000 hp. Mine installation 

(20) Combination Hydro-Diesel- 
Steam 


(21) French Community 
installation 


(22) Paris, Texas, Observatory 
(23) Langbein Cutlery Company 
(24) U.S. Coast Guard vessel 


TODAY---------------------------, 


DIESEL PROGRESS—Two West Forty-Fifth Street—New York City 


Enter my order for a copy of the DIESEL PLANBOOK & ENGINE CATALOG, Volume Two, for which I enclose $3.00—it being 


understood that shipment will be made postage prepaid. 


Name 


Address 
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Mr.R.L.Neiswander MR. F. L. GERIN Mr. R. W. Bayerlein 
=" ES oungstown Miller Co. 2 
: Buckeye Machine Co. 3s = 1636 HAYES AVE. ; « Nordberg Mfg. Co. 
LIMA, OHIO @) SANDUSKY, OHIO MILWAUKEE, WISC. 
MR.W.P.KENNEDY 233. MR.CHAS.G.COX wr. e.t. FisHwick 
Brodie System, Inc. : Enterprise Engine Co. ri Worthington Pump and 
22333 SAN FRANCISCO, CALIF. HARRISON, NEw JERSEY 
omr.T.J.Nedderman : 382 MRJ.E.PETERSON 33 3! MR. G. B. PALMER 
; Petrometer Corp. g 3 Hooven, Owens, Rentschler Div. 3 Socony-Vacuum Oil 
32353 1 STAR SQUARE : General Machinery Corp. Co., Inc. 
LONG ISLANDCITY,N.Y. 2 =} ©) HAMILTON, OHIO 26 BROADWAY 
i Mr. Paris E. Letsinger = Mr. O. A. Maunula 533 Ww. 
= = 3 ” i : ” 
I 3523: Udenater Com? Standard Oil Co. Ind.) 
~ 2 225 BUSH STREET 910 SO. MICHIGAN AVE. 
ORS g © SAN FRANCISCO, CALIF. 32 233 CHICAGO, ILLINOIS 
233° Mr. G N. Elliott 4 
=, Corp, Hemphill Diesel Schools Fulton Iron Works 
= 3 530 WEST 6th ST. : BANK OF AMERICA BLDG. : 1250 DELAWARE AVENUE 
is: Elec. & Mfg. Co. : 40-26 32nd PLACE 
j £233 EAST PITTSBURGH, PA. £533 LONG ISLAND CITY, N. ¥. : 
OR RBBURWELL MR.A.RUBIN =; $383 MR. W. M. KANE 
sis 3 2 Alox Corporation : Atlantic Metal Hose Co. +; <= : Motor Improvements, Inc. 
at £ = Buffalo Ave. and Iroquois St. 103 WEST 64th ST. 
NIAGARA FALLS, N. Y. 3 § 365 FRELINGHUYSEN AVE. 
} = Hoist Corp. 50 CHURCH ST. Caterpillar Tractor Co. 
@) TONAWANDA, NEW YORK : 3 NEW YORK CITY : : @ PEORIA, ILLINOIS 
MR-PHILIPJ.OLIN : MR.E.F.KINSON MR. DAVID DASSO 
Donaldson Company : £33 Wheelco InstrumentsCo. : American Locomotive Co. 
= 666 PELHAM ST. 1933 SO. HALSTED ST. : 382 Diesel Division 
io33t3 ~ ST. PAUL, MINN. ; an CHICAGO, ILL. : i ces 30 CHURCH STREET 
> NEW YORK, N. Y. 


Ridgway Works National Supply Co. 3280 The Hilliard Corporation 

Elliott Company = Superior Engine Div. 102 WEST FOURTH ST. 

523 RIDGWAY, PA. } ©) SPRINGFIELD, OHIO : @) ELMIRA, NEW YORK 

2 ; set American Air Filter Co. Port Elco res inols Testing 

3 280 CENTRAL AVE. 247 PARK AVE. Laboratories, tae. 

LOUISVILLE, KY. NEW YORK CITY @) 423 NO. LA SALLE STREET 
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Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diese! plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 
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Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
your present Diesel plant or your requirements, plus 
name, position and address. The more data you send 
the quicker and better they can serve you. 


Please give the advertiser as much information as 
on your present Diesel plant or your requirements, 
* your name, position and address. The more data you 
them the quicker and better they can serve 


your 
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Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
name, position and address. The more data you send 
the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 
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Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
name, position and address. The more data you send 
the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
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Stick this coupon on a postcard or envelope and mail. Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible Please give the advertiser as much information as possible 
on your present Diese! plant or your requirements, plus on your present Diesel plant or your requirements, plus 
your name, position ard address. The more data you send your name, position and address. The more data you send 
them the quicker and better they can serve you. them the quicker and better they can serve you. 


* your name, position and address. The more data you send 
them the quicker and better they can serve you. 


your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Dicsel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, pesition and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. Stick this coupon on a postcard or envelope and mail. : 
Please give the advertiser as much information as possible * Please give the advertiser as much information as possible < 
on your present Diesel plant or your requirements, plus 2 on your present Diesel plant or your requirements, plus : 
your name, position and address. The more data you send : your name, position and address. The more data you send ° 
them the quicker and better they can serve you. : them the quicker ard better they can serve you. ° 

$ 


oe 


Stick this coupon on a postcard of envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better fhey can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Shis coupon on postcard end mall. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information 3s possible 
on your present Diese! plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much informztion as possible 
on your present Diese! plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much informaiion as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


your name, position and address. The more data you 
them the quicker and better they can serve 


Stick this coupon on a postcard or envelope and mail. $ Stick this coupon on a postcard or envelope and mail. + Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible ° Please give the advertiser as much information as possible : Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus : on your present Diesel plant or your requirements, plus s on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send * your name, position and address. The more data you send = = your name, position and address. The more data you send 
them the quicker and better they can serve you. s them the quicker and better they can serve you. : them the quicker and better they can serve you. 
Stick this coupon on a postcard or envelope and mail. : Stick this coupon on a postcard or envelope and mail. * Stick this coupon on a postcard or envelope and mail. - 
Please give the advertiser as much information as possible > Please give the advertiser as much information as possible 3 Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus * on your present Diesel plant or your requirements, plus ~ on your present Diesel plant or your requirements, plus 
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them the quicker and better they can serve you. : them the quicker and better they can serve you. + them the quicker and better they can serve you. 


* Stick this coupon on a postcard or envalope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
on your present Diesel plant or your requirements, plus 
your name, position and address. The more data you send 
them the quicker and better they can serve you. 


Stick this coupon on a postcard or envelope and mail. 
Please give the advertiser as much information as possible 
your present Diesel plant or your requirements, plus 
name, position and address. The more data you send 
them the quicker and better they can serve you. 
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FOR THE CONVENIENCE OF OUR READERS 


Keeps you up-to-date on all new developments 


Saves time and effort answering advertisements 


Only 1 minute—1c to make an inquiry 


$2538 
THY 


The quickest way to get what you want 


oan Prevents forgetting to get what you want 
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producing power from advertising. While some advertisers 

ust 10 welcome the receipt of inquiries on post-cards or personal of 

stationery, still others prefer that inquiries come to them 

you send Ass business stationery or that the reader state the firm he 
yes. and his position. We will appreciate your coopera tion 

| inquiry is off in one Mailing the coupons in accordance with the advertisers’ 


A FLEET of 27 Yellow Coaches operated by 
the Public Service Coordinated Transport of 
New Jersey, powered by Hercules Diesel engines 
coupled with General Electric generators, have 
completed over a million miles operation — 
according to officials of the Hercules Motors 
Corporation. Satisfactory operation of these 
buses is evidenced in statements recently made 
by representatives of Public Service Coordinated 
Transport to Hercules officials. According to 
them, “the power plants of the buses were 
tested to the utmost from the very outset. 
Drivers were given instructions not to ‘baby’ 
the engines and the buses were usually driven 


at speeds requiring 1,400 to 1,500 rpm. The 
same maintenance men who had taken care 
of gasoline engines were placed in charge of the 
Diesel-electric equipment. 


“The buses were used in regular service on one 
of the company’s heaviest lines— about ten 
miles in length, which includes the business 
center of Newark and a select suburban resi- 
dential territory. In every respect the perform- 
ance has been exceptional. Operation and 
maintenance costs have been even lower than 
anticipated. There was no trouble with fumes 
or odors annoying passengers, and the smooth- 


MODERN DIESEL 


There is a model hav- 
ing sufficient capacity 
for every size Diesel in- 
stallation. 


The HILCO’S Outstanding 
Features Proven in the Field 


Reduces lubrication costs 50 to 75%. 
Lower Labor Costs per gallon. 

No oil is handled by the operator. 

It will give you color restoration. 

Lower Power Consumption per gallon. 
Requires attention only once in 24 hours. 
Higher percentage of clean oil recovery. 
Continuous, all-electric and automatic in 
operation. 

Complete restoration of your oil to its 
original analysis. 

Can be direct-connected to engine lubricat- 
ing system for continuous or intermittent 
operation. 


The DIESEL PROVIDES 
CHEAPER POWER 
A “HILCO” CUTS COST 
STILL LOWER by 


Supplying to your engines at all 
times an absolutely clear oil free of 
carbon, sludge, moisture, abrasives, 
acidity, and fuel dilution. 


@ Can be operated as a batch reclaimer where Qn the inside of 


draining lube system is preferred. 
@ The neat appearance and economical oper- 
ation of the HILCO is an asset in any plant. 


the Hilco door, 
panels and fan 
guard removed. 


Get the facts today ... in a copy of 


OIL 


RECLAMATION 


BY THE HILCO OIL RECLAIMER 


THE 
HILLIARD 


122 FOURTH ST., ELMIRA, N.Y. 


Use Quickmail Coupon No. 25 


ness of operation without vibration has made 
the buses very popular with the public, drivers 


and garagemen.” 


NEW LOW COST, FLAME- 
ARRESTING DRY TYPE 
AIR FILTER 


announced by Staynew Fil- 


ter Corporation, manufacturers of Protec- 
tomotor products, is a new dry type air filter 
possessing unusual advantages for industrial 
and domestic air conditioning. 


The new filter, known as the WIRE-KLAD, 
has, among others, the particularly desirable 
feature of flame-resistance — fulfilling the pro- 
visions set forth in Section 150 of the National 
Board of Fire Underwriters, Pamphlet No. 90. 
Thus its installation is practical in many in- 
stances where fire hazard might otherwise exist. 


The descriptive name, WIRE-KLAD, refers to 
the wire mesh reinforcement of the fins. The 
fin construction, a well-known Protectomotor 
principle, affords large filtering area in rela- 
tively small space. The wire mesh reinforces 
the filtering medium so strongly that the filter 
can be cleaned indefinitely by high pressure 
air or vacuum. 


If exposure to oil or greasy substances makes 
cleaning with a solvent necessary, the wire re- 
inforced filter insert can be easily lifted from 
the frame. Besides low initial cost and easy 
cleaning, this new filter also possesses the ad- 
vantage of low replacement cost when finally 
worn out, as wire reinforced filter insert only 
need be replaced. 


Standard and special sizes are available. There 
are three standard depths—2, 4 and 6”, and 
fcur standard sizes —20” x 20”, 16” x 20”, 16” x 
25” and 20” x 25”. With the thought in mind 
that many installations require special sizes, 
these will be furnished at no extra cost if 
within reasonable limits. Full details may be 
obtained from the Editor, Diese. Procress, 2 
West 45th Street, New York, N. Y. 
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A WATER-LOCKING VALVE 


Ware and dirt contamination is a per- 
fectly normal condition to be found in every 
fuel storage tank. Even though a tank and 
piping system may be 100 per cent tight from 
rain and surface waters, condensation and the 
danger of unloading water and dirt along with 
the fuel from tank cars and transport trucks is 
one of the most annoying problems in the 
every day operation of Diesel engines. The 
damage and delays caused from water in the 


WATER 


fuel supply is well known among both Diesel 
designers and Diesel operators. 


It is true that filters do take care of some of 
the water when it gets into the system but the 
dangerous situation exists when a quantity of 
water gets into the fuel line, completely filling 
the limited capacity of the strainers and over- 
flowing into the engine. For absolute protec- 
tion, every system should not only be equipped 


Vewr 


Fue. Transrer Pome 


Srorace Tanx 


Vere WarTer- Locking Vave 


with a filter but also with a device which 
would absolutely protect the fuel supply un- 
der all conditions. This device should not 
depend upon possible human oversight and 
should be 100 per cent effective, regardless of 
the quantity of contamination present. 


The valve illustrated fulfills these require- 
ments by controlling this annoying problem 
at the source of the trouble, in the storage 
tank and away from the equipment. 


Fortunately neither water nor dirt will stay 
suspended in the fuel. Fortunately too, the 
difference in the gravities causes the water and 
dirt to quickly settle to and accumulate on the 
bottom of the tank. An unprotected stub will 
cause this foreign material to be picked up by 
the suction from the fuel transfer pump where 
it goes on through the system to reap its 
damage. 


In valve illustrated you will note that the in- 
take is from the side only (Fig. “A”). As long 


And now please turn to page 61 


REPUTATIO 


O name enjoys greater prestige in the 

Diesel engine industry than American- 
Bosch. On fuel injection equipment it sig- 
nifies these three important advantages: 


Assurance of engineering merit. American- 
Bosch was among the first in America to pio- 
neer the solid injection principle, thus mak- 
ing the modern high-speed Diesel practical. 


Assurance of manufacturing merit. American- 
Bosch fuel injection systems are made by 
craftsmen trained for years to uncompro- 
mising precision standards. Thousands of 
these systems in service today, have stood 
the test of time! 


Assurance coo and competent service. 
American-Bosch has a world-wide organiza- 
tion of authorized service stations, equipped 
to give expert attention to every requirement. 


Be sure to American- 
Bosch Fuel Injection Equipment 


UNITED AMERICAN BOSCH CORP. 
SPRINGFIELD, MASS. New York Chicago Detroit 


@ 
AMERICAN-BOSCH 
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NG SPECIALTIES COMPANY, Inc. 
PT STREET ¢ NEW YORK, N. Y. 


HEAP LOGS ot of New Mexico 


,..coming © 


@ The largest logging truck built—under the hood an- 
other Cummins Dependable Diesel because the logger 
knows that the Cummins Diesel’s ample power will bring 
big logs or big loads out of the woods cheaper and faster 
than competitive types of transportation. 

No one can cover up the facts—cheap transportation is 
the answer to “cheap logs.”” The Cummins Diesel in yard- 
ers, donkeys and trucks is delivering “‘cheap logs” for its 
owners from Vancouver Is- 
land to New Mexico. Insist on 
Cummins Diesel power when 
you buy new equipment or 
ask a Cummins representa- 
tive about replacing your pres- 
ent engine with this cheaper 
power... Cummins Engine 
Company, 2306 Wilson Street, 
Columbus, Indiana. 


CUMMINS 


Dependable 


SERVICING OIL-WASHED AIR 
CLEANERS 


, + Continued from page 46... . 


charged with the responsibility of giving the 
air cleaner equipment regular and constant at- 
tention in accordance with the instructions. 


Service air cleaner daily. Remove oil cup— 
empty oil —scrape out dirt. Fill to oil level 
bead with engine oil. Replace oil cup securely. 
Never remove oil cup while engine is running. 


The oil cup should be kept filled as nearly as 
possible to the level indicated by the bead with 
fresh oil the same as is used in the crankcase. 
Never use oil heavier than that used in the 


engine crankcase. 


The best performance of the air cleaner is ob- 
tained by keeping the oil level up to the bead 
on the cup. Raising the oil level above this 
point does not increase the efficiency and this 
practice should be avoided. 


It is absolutely necessary to change oil and 
thoroughly clean the cup whenever the level 
of dirt accumulated in the bottom of the cup 
reaches 14”, or the oil appears too thick or 
heavy to spray properly. The depth of dirt at 
the bottom can be measured with a stick, screw- 
driver, or whatever is convenient. Daily in- 
Spection is necessary to enable the operator to 
see when any of these conditions have been 
reached. 


Ordinarily, if the correct oil level is maintained 
with the proper grade of oil, the wire screen 
filtering element will need very little attention. 
However, the bottom of the screen should be 
inspected whenever the cup is removed and any 
accumulation of heavy lint, chaff, leaves or 


straw removed. 


All connections between the air cleaner and 
carburetor should be inspected at frequent in- 
tervals and must be kept tight. See instruction 
plate attached to oil cup. 


U. S. COAST GUARD OPENS BIDS 


O. March 24th the U.S. Coast Guard opened 
bids for two 110-ft. Coast Guard cutters to be 
equipped with Diesel electric drive. While no 
contract has been placed prior to going to press, 
the apparent low bidder was Defoe Boat and 
Motor Works, Bay City, Michigan, bidding on 
General Motors Diesels and either Elliott or 
Westinghouse electrical equipment. On tabu- 
lating the bids apparently second low bid was 


Defoe with Cooper-Bessemer engines. 
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WATER-LOCKING VALVE 
Continued from page 59 


as the water contamination remains below the 
top of the float, where it is still considerably 
below the intake (Fig. “B”), it is the limit at 
which the fuel can be pumped. As the water 
level increases from that point, the float be- 
comes buoyant and the suction immediately 
draws up the shut-off plate to lock-off the line. 
When the contamination is present in any 
greater amount, the float mechanism auto- 
matically rises with the water and self-locks. 
With the locked line, no liquid can be with- 
drawn from the tank through the discharge 
line until the dangerous water condition is 
removed, then the float will automatically 
drop back and allow normal pumping to be 
resumed. 


The Viele Water-Locking Valve 


With this valve, since the intake is in the area 
of clean fuel only, it allows the normal con- 
densation to collect in the tank without fear 
of picking it up. At the same time if the 
water level becomes dangerous at any time, 
the valve is constantly “on guard” to prevent 
the entry of any into the system. 


The valve is made in a number of styles 
and sizes both with and without a line check 
in sizes of 114” to 6” with capacities up to 
600 gallons per minute. These valves are in- 
expensive. It is practical to consider install- 
ing them on all tanks in service. Further in- 
formation may be obtained by writing the 
Editor, Diese Procress, 2 W. 45th St., New 
York, N. Y. 
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New Diesel motor yachts and cruisers 


@ Pioneers in the application of Diesel 
power in the cruiser field, The Elco 
Works presents in its 1938 Fleet a 
wide range of beautiful models with 
this modern type of power. 

Elco has been outstandingly suc- 
cessful in making Diesel installations, 
even in smaller cruisers, thanks to its 
exclusive “Vibrationless Power” sys- 
tem of mounting the engine assembly 


PORT 


INC., County Causeway, Miami, Florida 


in live rubber. Elco’s “Vibrationless 
Power” mounting is considered al- 
most as a “must” in Diesel installa- 
tions by many experts. Its contribu- 
tion to your cruising pleasure must be 
experienced to be really appreciated. 

For full details on Elco’s new 
Diesel motor yachts and cruisers for 
1938 and on “Vibrationless Power” 
write to Port Elco. 


247 Park Ave., (at 
ELC 46th St), NY. C. 


840 Horsepower Fairbanks-Morse (1) 

= Horsepower Busch-Sulzer (2 

360 Honebower Monet 
orsepower Fairbanks-Morse 

orsepower Fairbanks- 

240 Horsepower Nelseco (8 Plants 

180 Horsepower Nelseco (1 

180 Horsepower Fairbanks-Morse (2) 

150 Horsepower Anderson (1) 


A. G. SCHOONMAKER 


DIESEL POWER—ENGINES, GENERATOR SETS| 


120 Horsepower Anderson (1) 
120 Horsepower Buda (2) 


25 Horsepower Fairbanks-Morse a 


Auxiliaries - Equipment - Service - Supplies - Conditioned, Rebuilt—Fully Guaranteed - Engineering - Sales - Installations 


CORPORATION 


36-44 HUDSON STREET . Telephone BErgen 4-5300 » JERSEY CITY, N. J. 


EXHAUST HOSE 


Atlantic Seamless Welded 
Steel Hose for 


DIESEL ENGINE EXHAUST 
@ Highly recommended for Diesel ex- 
haust and air intake. Will eliminate 
vibration, has no interlocking joints to 
loosen, no packing to rely on, cannot 
leak or burn out. We prepare hose to 
your specification, with standard or 
special flanges and all necessary bends. 
Furnished in any length desired and in 
all sizes from 11%" up to 20” id. in- 
clusive. Complete information and prices 
furnished on request. 
Use Quickmail Coupon No. 22 


ATLANTIC METAL HOSE CO., Inc. 
103 WEST 64th {ST..".NEW YORK 
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Model 
No. 41 


Price 
$48.50 


Portable 
Type 
WHEELCO PYROMETER 
and FOUR POINT SWITCH 


@ Small, compact, portable pyrometer 
and 4 point switch. 


@ Easily used for checking Diesel engine 
exhaust, water and oil temperatures 
anywhere on the job. 

@ Sturdy construction insures long life. 

@ Scale full 34%” long. 

@ Suitable thermocouples furnished for 
any type and make Diesel engine. 


Complete data will be sent on request 
Use Quickmail Coupon No. 24 


WHEELCO INSTRUMENTS CO. 


1933 $O. HALSTED ST., CHICAGO, ILL. 


PETROMETER 


qfadge the value of 


CHIEF 
"ENGINEER 


FACTORY 
SENTATIVE 


For capable Diesel men 
and further information, use Quick- 
mail Coupon No. 20, or call on 


DIESEL SCHOOLS 


‘Consult or write our employment 
directors at any of our schools: 
NEW YORK CHICAGO SEATTLE 
BOSTON MEMPHIS LOS ANGELES . 
DETROIT VANCOUVER, B.C., CANADA 
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INSTALLATIONS 


PETROMETER CORP. 
1 Star Sq., Long Island City, N. ¥. 
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, = Wm. W. Nugent & Co., Inc., have 
added three larger sizes of pressure oil filters 
to their list of five. The new filters are known 
as Figures 1116HA 
Sizes 8R, 8S and 
8L. They feel a 
need for larger 


capacities in one 
unit rather than 
a multiple of 
smaller ones in 
parallel. The fil- 
tering surface of 
each 1s 4,609, 
9,472 and 15,496 
square inches re- 
spectively. The 


overall height of 
each is 1814” for 
all sizes. The 
flanged pipe thread inlets and outlets of each 
size are 114”, 2” and 214” respectively. 


FIG. 116 


They will filter any liquid that is not destruc- 


tive to the materials. 


The construction and operation are like their 
well-known size No. 4L except there are eight 
textile filter bag elements wound around a 


central spool instead of four. 


The range of operating pressure is 1 to 100 
Ibs. The operation temperature range is from 
the lowest the liquid will flow to 200 degrees 
Fahrenheit. Bolting down lugs or feet are 
welded to the filter shell and the exterior is 


finished in enameled gray. 


Full information may be obtained by writing 
to the Editor of Dirset Procress, 2 West 45th 
Street, New York, N. Y. 


SILENCERS 


DO04: High quality silencing. 


HARTFORD, CONN. 


A MAXIM Meets Your Exact Requirements 


Maxim offers such a wide selection of models that there is no need to 
accept a silencer that will only partially fill your requirements. There is 
a Maxim Silencer to fit exactly your most rigid demands. 


DO4F: For super critical silencing. 


BRM2: For good commercial muffling. 
Use Quickmail Coupon No. 23 


THE MAXIM SILENCER COMPANY 


SPARK ARRESTORS 
SC2: High quality spark arresting and 
silencing. 
SC: Spark arresting and muffling. 
W: Spark arresting for portable service. 


+ NEW YORK, N. Y. 
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PRECISION BEARINGS 
BALL e ROLLER e THRUST 
for every load, speed and duty 
NORMA-HOFFMANN BEARINGS CORP. 
Stamford, Conn. 


L-R TYPE “W” SAVINGS 
This type saves overhead—wear 
and tear on equipment — and 
losses of power. Other substan- 
tial advantages. Write for data. 


LOVEJOY FLEXIBLE COUPLING CO. 
4930 W. Lake St. Chi Iinois 


CRACKED HEADS WELDED 


° EXHAUST 
Satisfaction VALVE SEATS 
Guaranteed HARD SURFACED 


BRODIE 
STEM) 


Brooklyn, 
New York 


AN ENGINEERING SERVICE 


Manufacturer’s 
——AGENTS——— 


To Handle Diesel Muffler, 
Silencer, Air Cleaner Line 


Manufacturer ts to tact established 
agents in all parts of the country who 
handle non-competitive Diesel accessory 
lines and reach those who specify and buy 
Diesel equipment. Write full particulars. 
BURGESS BATTERY CO. Acoustic Div., 
Dept. DPR, 111 W. Monree Street, Chicago. 


VIKING INSTRUMENTS Inc. 
Specialists in Engine Alarm 


Systems and Safety Controls 
STillwel! 4-2287 - 
31-46 9th ST., LONG ISLAND CITY. N. Y. 


HOISTS e TROLLEYS 
OVERHEAD CRANES 
Write for complete 1938 catalog 


CHISHOLM-MOORE HOIST CORP. 
6011 Fremont Tonawanda, N. Y. 


GOULDS HYDROIL 
CENTRIFUGAL PURIFIERS 
For fuel and lubricating oils 


GOULDS PUMPS, Inc. 
Seneca Falls, N.Y. | 
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Youngstown Miller Co. 15 


ONLY BUCKEYE DIESELS 


GIVE YOU ALL THESE FEATURES 


1. Silent Watchman (Patented). 

2. Full pressure lubrication system. 

3. Sleeve cylinders. 

4. Exhaust and intake manifolds not bolted 

to cylinder head. 

5. Reversible shell type silver alloy bearings. 

6. Individual pump for each cylinder. 

7. Completely enclosed. 
Write for catalogs on your letter-head. 


The Buckeye Machine Co. 
Lima, Ohio 


Engine Builders Since 1908 


THE LIQUIDOMETER CORP. 
36-24 Skillman Avense 
Long Island City New York 


GENERATORS 
LLIOTT 


ELLIOTT ina: 


Electric Power Dept., RIDGWAY, PA. 
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PRIZE-WINNING POSTERS 
IN THE 1937 CONTEST 
SPONSORED BY 
THE PROPELLER CLUB 


Free Prize Ocean Trips on American Ships... .. 


1938 PRIZE POSTER CONTEST 


Posters to be emblematic of 


THE AMERICAN MERCHANT MARINE 


and bearing the slogan 


For Freight or Tips —Use Cmerican Ships” 


OR THE proper development of its foreign trade, for the transportation of 

domestic and foreign commerce, for national defense, the United States requires 
an adequate merchant marine capable of transporting its goods and serving the 
nation economically and efficiently. 


The Propeller Club of the United States is a non-profit making organization, 
dedicated to the upbuilding of the American Merchant Marine. To interest the youth 
of America, who will be our voters and taxpayers in a few short years, in this sub- 
ject, The Propeller Club is sponsoring this contest, with prizes offered for the best 
posters submitted emblematic of the American Merchant Marine, bearing the above 
slogan. Reproductions of some of last year’s prize-winning posters are shown herewith, 
to give contestants an idea of the quality of posters considered of prize-winning quality. 


CONTEST RULES 


Only persons (either male or female) of 21 
years of age or less on May 22, 1938, and 
who are residents of the United States, are 
eligible to compete. 


Posters must be emblematic of the Ameri- 
can Merchant Marine, and must bear, some- 
where in the design, the following slogan: 
“For Freight or Trips—Use American Ships.” 


Posters must measure 18 inches in width 
and 24 inches in height, over all—that is, 
inclusive of margin or border. They may be 
in black and white, or in color, and may be 
executed in any medium. 


All posters in this National Competition 
must be in the hands of National Headquar- 
ters, The Propeller Club of the United States, 
17 Battery Place, New York, no later than 
May Ist, 1938, accompanied by entry blank, 


properly filled in, attesting to the age of the 
contestant. 

Posters will be judged by a National 
Judges’ Committee, to be appointed by The 
Propeller Club of the United States. All de- 
cisions of the Judges’ Committee will be final. 


Prize winners’ names will be announced 
on National Maritime Day, May 22nd, 1938, 


or as soon thereafter as possible. 


No posters will be returned to the contes- 
tants, but are to remain the property of The 
Propeller Club of the United States. 


The Propeller Club of the United States 
reserves the right to employ any poster sub- 
mitted in the competition as an emblem of 
the American Merchant Marine, and to re- 
produce such poster for purposes of advanc- 
ing the best interests of American shipping. 


CONTEST CLOSES MAY 1, 1938 
PRIZE TRIPS 


Contestants who submit the ten posters 
adjudged by the Judges’ Committee the best 
submitted will be awarded FREE PRIZE 
OCEAN TRIPS on American ships—an op- 
portunity to travel, to visit foreign ports, to 
study the way people live in other countries, 


and to enjoy the healthful recreation that can 
only be obtained on shipboard. 

In addition, twenty CASH PRIZES, rang- 
ing from $25.00 to $10.00 each, will be 
awarded to contestants submitting posters of 
merit. 


THE PROPELLER CLUB OF THE UNITED STATES 
NATIONAL POSTER CONTEST ENTRY BLANK 


(To be pasted to the back of your poster) 
Please enter this poster in the Propeller Club Prize Contest on The American Merchant Marine 
entitled “For Freight or Trips—Use American Ships” 


I am an American a and was born on 


(Date of birth) 
Attested by: 


(Two signatures required, preferably school principal 

or teachers. If contestant is not a student in any 
school, have this blank attested to by two respon- 
sible persons of more than 21 years of age.) 


(Place of birth) 


(Signature of Contestant) 


(Address of Contestant) 


(City and State) 


ADDITIONAL COPIES OF THIS CIRCULAR MAY BE SECURED ON REQUEST FROM 
THE PROPELLER CLUB OF THE UNITED STATES, 17 BATTERY PLACE, NEW YORK 
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ESTED and Proved by Manufacturers and Engineers throughout U.S.A. Indus- 
try...Scientifically answers the Needs of all types of Diesel Engines... 


HELPS SOLVE 25,000 PLANT 
PROBLEMS 


EVERY YEAR! 


T’S LIKE HAVING another man on your staff... 
That’s how plant executives and Diesel operators 
look upon Socony-Vacuum men! 


A new engine has been set up. An increased 
load put on an old one. Whatever the problem 
..-you can rely on the Socony-Vacuum Lubri- 
cation Engineer for experienced counsel—on 
Gargoyle Lubricants for positive protection. 


This is particularly true in the Diesel field. 
Here, Socony-Vacuum’s experience is un- 
matched...and Gargoyle D.T.E. Oils have 
proved time and again that they materially aid 
profits by keeping engines working steadier— 
reducing “time-outs” for cleanings and repairs! 


WHITE STAR DIVISION el MAGNOLIA PETROLEUM COMPANY 
RATION OF CALIFORNIA INDUSTRIAL 
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Cooper-Bessemer built two locomotives 


like the one pictured at lower right. . . 
and transportation men, everywhere, 
agreed that here was something new 


in switchers! 


Now, a complete line of modern Diesel 
locomotives has been designed ... in 
sizes ranging from 65-ton switchers to 
135-ton transfer locomotives ...a 
standard line, augmented by complete 
facilities for the building of special 


locomotives for special purposes. 


Our representative will gladly answer 
your questions about the efficiency, 
economy and ease of operation of 
Cooper-Bessemer Diesel Locomotives. 
Write for your copy of a new locomo- 


tive brochure, now being prepared. 


_65-ton, single-engined, lecomotives, in in 


and 400 


Se 


single’ ‘and .twin- engined locomotives, 


in 550 and 600 horsepower sizes. 3 


= — - 


115-ton, single and twin-engined locomotives, 
in 750 and 800 horsepower sizes. 


Px and 1354ton -engined locomotives, 


1100 and 1500 horsepower Sizes. 


_ Mt. Vernon, Ohio — PLANTS — Grove City, ic ciilliadie 
201 East Ist Street 49 Duncan St. Esperson Building 631. Spring 
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